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In every progressive science periods arrive when a new im- 
pulse is imparted to its cultivation, and a new direction is im- 
pressed upon its course. These epochs proceed from the discovery 
of new facts, shedding a light which changes the whole aspect of 
the science, the greater precision and accuracy given to the facts 
before known by more careful and cultivated observation and ra- 
tional experience, and the consequent establishment of principles 
of more extended application. At such periods the works which have 
served as guides are impaired in importance and value, lead astray 
from the direction in which the science progresses, and new ones 
are demanded to supply the position in which they become faulty. 
The present is an epoch of this kind, and the work now present- 
ed to the public has no higher pretensions, than to serve to the 
student as an indicator to the line of march now taken up by the 
science of medicine. 

The want of a treatise on the practice of medicine in the room 
of those usually placed in the hands of students and young prac- 
titioners had been long felt. It was proposed to me to undertake 
the work, and immediately on assenting to the proposition, with- 
out my knowledge, it was announced to the public. I thus found 
myself committed to the task before I had sufficiently reflected 
on its nature, the plan to be adopted, or the system best calculated 
to fulfil the object desired. At first I merely contemplated a practical 
book, compiled in the usual manner, founded on the experience of 
preceding writers, compared with, corrected and extended by my 
own. I had made a considerable progress in this method, when I 
was arrested by the conviction that it was essentially defective, 
that it did not meet the spirit of the age, that it did not answer 
the purposes of a rational instruction, that it did not supply the 
deficiency I had felt to exist in the commencement of my pro- 
fession, that it had been followed in a servile spirit from the re- 
motest eras of the science, and is most probably the cause, that 

li 
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after so long a period of cultivation, its practice still continues of 
uncertain and doubtful application. 

What is called experience in medicine, daily observation and 
reflection confirms me in the conviction, is a fallacious guide, 
not more entitled to the implicit confidence claimed for it 
than when it was thus characterized by the great father of the 
science— fallax experientia. In fact, experience cannot exist in 
medicine, such as it is in those arts in which experiments can be 
made under circumstances invariably the same, and attended con- 
sequently with Invariable results. It is quite otherwise in medi- 
cine. Individuals differ from each other in so many particulars; 
they vary in constitution, in temperament, in the development 
and power of their organs, in the forces of life and energy of 
their functions, to such an extent; the human mechanism is of a 
structure so complicated, the elements of its constitution present 
so many and diversified combinations, it must always be the 
merest casualty, that two beings, even in health, much less in dis- 
ease, should be found in circumstances precisely similar. No one, 
therefore, though endowed with the greatest sagacity, resting 
solely on experience, can pretend to more than probabilities in 
determining the results in one case from results in another. 

In medicine, the evidence of practice is incessantly confounded 
with and mistaken for experience; but the practitioner who only 
possesses this evidence, can do no more than testify to apparent, 
not absolute conditions, and consequently is liable to frequent de- 
ception. This distinction is drawn by Dugald Stewart in his Phi- 
losophy of the Human Mind, who, speaking on this subject, con- 
rectly observes, that " in every instance, without exception, so 
immense is the distance between them, as to render the meaning 
of the word experience, when applied to medicine, essentially 
different from its import in those sciences, where it is possible 
for us, in all cases, by due attention to the circumstances of an 
experiment, to predict its result with an almost infallible cer- 
tainty." This was the view taken of medicine by the celebrated 
La Place, when he proposed that the practice of medicine, as 
drawn from experience so called, should be submitted to the ma- 
thematical doctrine of chances. 

But medicine is not a preceptive art to be acquired simply by 



PREFACE. XI 

committing rules and specified formula to memory, subsequently 
to be applied in practice under the direction of the senses. It is 
a demonstrative science, and all its processes should proceed from 
established principles, and be based on positive inductions. That 
the proceedings of medicine are not of this character, is to be at- 
tributed to the manner of its cultivation, and not to the nature of 
the science itself. The phenomena of the human organism, struc- 
tural and functional, physiological and pathological, those that 
are the effects of remedial agents, of food, and whatever is capa- 
ble of influencing the economy, are the subjects of observation, 
can be reduced to experiment, and are cognizable by the senses. 
They occur after certain modes, they are subjects of causality, 
they take place in a fixed order of occurrence, and are, conse- 
quently, capable of arrangement in the order or series of their 
occurrence. When these are established, or formulae of the phe- 
nomena of the elemental principles of the animal structure, of the 
tissues, of the organs and functions in their varied conditions un- 
der the influence of normal and abnormal agencies, are construct- 
ed, medicine will then possess positive principles of extended ap- 
plication, and will offer the materials for reflection, combination, 
reasoning, and induction, in every case presented to observation. 
But this has not been the course pursued in medical science, or 
the spirit of its practical works. A late judicious writer remarks, 
that "medicine never continued long an art of unbiassed observa- 
tion, and has never yet known the fertilizing influence of the in- 
ductive logic."* 

The uncertainty that attends on medicine, and with which it 
is so frequently reproached, prevailed in every department of 
science before the introduction of positive philosophy, and still 
continues in those in which it has not yet been admitted. Let it 
be allied to medicine, let medical science be prosecuted in the 
spirit, and its investigations be conducted under the precepts of 
a positive philosophy, and there can be no hesitation in believing 
that a degree of certainty will attach to the calculations, and at- 
tend the practice of the science, of which at present it is difficult 
to form a comprehension. 

* The Book of Analysis. By Tweedy John Todd, M. D. 
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From this train of reflexions the plan originally adopted was 
abandoned, and it was thought a more lasting and useful perform- 
ance would arise by attempting, though the execution of the 
work must of necessity prove defective, the establishment of prin- 
ciples of general application, derived from an analysis of the 
phenomena manifested in the structure and functions of the ani- 
mal organism. 

A work of this kind, it is by no means improbable, may not 
prove popular. Students and practitioners too frequently expect 
practical works, so constructed as to save them the labour of 
thought. They look for arrangements and categories of symp- 
toms, which shall embrace every variety of disease, and meet the 
exigencies and even varying circumstances of particular cases. 
They require didactic rules, positive instructions, formulae and 
prescriptions of approved efficacy and certain operation, applica- 
ble on clear indications to the diversified and mutable incidents 
of the pathological condition. These expectations are chimerical. 
The human organism is not a mechanism of uniform structure and 
arrangement, acting in one uniform mode in every individual: 
nor can a physician be reduced to the capacity of a mere en- 
gineer, passively superintending the movements of a mechanical 
machine. Subject to endless variety in the combinations of its re- 
mote and its proximate organic elements, in the energy of its 
forces, the manifestation of its phenomena, and modes of exist- 
ence, the animal economy requires, in order to its perfect com- 
prehension, the most profound investigation, combined with deep 
and careful reflexion. Every case presents itself as a distinct pro- 
blem, is to be studied separately, and its specific nature and rela- 
tions are to be deduced and solved by the application of fixed 
principles on the rules of philosophic calculation. The elements 
of this calculation, the principles that form its radix, are the pro- 
positions evolved from the analysis of the phenomena of the or- 
ganism, a full and comprehensive knowledge of its structure, 
forces, and functions, in their physiological and pathological modes 
of being, thoroughly investigated and clearly established by cli- 
nical and autopsical observation, and minute anatomical research. 
This system can alone confer on the proceedings of the practi- 
tioner the attribute of a rational method — without which, in the Ian- 
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guage of Dugald Stewart, "his practice cannot with propriety be 
said to be guided by any one rational principle of decision, but 
only by blind and random conjecture."* 

Before the discovery by Bacon of the true method of philoso- 
phizing, by the means of experiment and induction, authority pre- 
sided over science, and regulated the opinions of its cultivators. 
Philosophers were divided into sects, enrolled under the banner 
of a school, or enlisted as the followers of a chief, whose name 
they proudly bore, whose doctrines they blindly espoused, whose 
volumes they consulted as oracles, in which truth alone could be 
discovered, neglecting its only source, the great volume of na- 
ture. In this light were regarded Pythagoras and Zeno, Socrates, 
Plato, and Aristotle, amongst the ancients; Descartes, Leibnitz, 
and Newton, of the moderns. 

In medicine this slavish obedience to authority was equally 
prevalent. The despotism of Galen ruled through no less a pe- 
riod than fifteen hundred years, during which the only liberty a 
writer dared to assert, was a commentary on his works, and the 
boldest flight of genius, an extension of his doctrines, or a modi- 
fication of his principles. When this domination was overthrown, 
it was for no other purpose than to supplant it by another, changed 
in name and in form, but of the same character. 

Philosophy and physics have been freed from the jargon of the 
schools; and the cant of logic, which so long imposed the mask of 
ignorance for knowledge, and the gloss of error for science, has 
been exposed and discarded. The chains of authority have been 
broken by the genius of Bacon — magnus autoritatis contemptor, 
osorque — and philosophers clearly understand that knowledge is 
to be acquired in no other manner than by laborious investiga- 
tion, and that to be acquainted with the truths of nature, they must 
be extorted by the painful labour of experiment, analysis, and 
close induction. 

Unhappily this conviction has not been sufficiently impressed 
on medical philosophers, and authority continues in our science 
to shed abroad its disastrous influence. It has retarded, and must 
continue to shackle the progress of our science, and opposes, 

* Philosophy of the Human Mind. 
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while adhered to, a most formidable obstacle to its improvement. 
So long as opinions, precepts, and practical proceedings, are re- 
ceived on authority alone, they can be tested, their truth and 
correctness can be determined only by corresponding authority. 
But the young and inexperienced will always defer to the autho- 
rity of those elder than themselves, and more elevated in the pro- 
fession, and it is only after years of repeated failures, and dearly 
purchased experience, that they reach the conviction that the au- 
thority on which they had implicitly relied, had been a false 
guide directing their steps astray. But how is the error retrieved 
— by substituting their own opinions as authority, or embracing 
that of some other, with no firmer footing, exposed to the same 
deceptions and fallacies, as that which is abandoned. Hence it 
has resulted, that under the guidance of authority, the course of 
medicine has ever been, and must continue to be, halting, uncer- 
tain, vacillating, and irregular. Authority has done little more in 
science than to accumulate around its threshold, the rubbish of 
error, concealing its entrance, and debarring from its access. 

But when authority is discarded, and induction and analysis, 
or positive philosophy, preside over science, facts take the place 
of opinions, phenomena are attested where assertions were pro- 
nounced, substantial theories replace hazarded hypotheses, and 
practical proceedings, guided by principles, follow a rational me- 
thod, instead of a routine enjoined by arbitrary dicta. By appeal- 
ing to reason, and referring every thing to investigation, all take 
the same level; the shroud of mystery is torn away, the master, 
clothed with no imaginary importance, may be judged by the pu- 
pil, truth cannot long be obscured, and the reign of error is of 
short duration. The march of improvement is onward, for an error 
positively refuted cannot be again resumed. In medicine, truth 
must be investigated in the same manner as in chemistry, physics, 
and mathematics, by the experimental, analytic, and inductive me- 
thod, applied to all the objects of its inquiry and research. In this 
manner general conclusions can be ascertained, and when these 
meet with the confirmation of repeated experience and diversified 
observation, they may be adopted as principles capable of a safe 
and sound application — it is knowledge, as far as knowledge can 
be acquired — it is truth, as far as our faculties enable us to pene- 
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irate the truth. It is this method which has been attempted, 
though imperfectly, in this work, and the introduction of which, 
in medicine, it is the design of the writer to advocate and adopt 

The systems of practical medicine of the present period may 
be referred to three classes, as constructed on different methods 
or principles: — 1st. Symptomatic medicine, in which groups of 
symptoms constitute diseases, and exclusively furnish the indica- 
tions of practice. 2d. Organic medicine, in which diseases are 
treated in reference to special organs and particular alterations of 
texture: and 3d. Physiological medicine, in which the modifica- 
tions of the physiological or vital action of the tissues, the ab- 
normal reaction of organs, are regarded as the essential character 
of disease, and the guide to their treatment. 

Each of these systems possesses its advocates. The first is al- 
lied intimately with ontological views of diseases, and is followed 
chiefly by the British, many German, Italian, and French physi- 
cians, and is chiefly in vogue in the United States. It has, not- 
withstanding, serious defects. Symptoms do not constitute in 
themselves a basis of a sound or safe method of practice. They 
are the signs, addressed to the senses, of the abnormal state or suf- 
ferings of the organs, but do not instruct us as to the nature of the 
change that has ensued, which constitutes the disease. The symp- 
toms too are often delusive, being expressed in other organs than 
those the true seat of disorder. Inspasms,convulsions,andparalysis, 
the muscles exhibit the symptom or manifestation of the disease, 
while it is seated in reality in the nervous centres excitative of 
muscular contraction, and may even be communicated only se- 
condarily to these, having its location in other tissues. Numerous 
other similar instances might be adduced to prove the fallacious- 
ness of symptoms, taken exclusively for the formation of correct 
doctrines in medicine, or guides to a safe and judicious practice. 
Symptoms being always effects, must be referred and traced up 
to their causes — the organ and the condition of the organ whence 
they proceed — in order that they may be understood, and that 
just conclusions be deduced from them. But for this purpose full 
and adequate instruction is required in the structure or anatomi- 
cal composition of the organs, and in their physiological offices 
or vital functions. Without this knowledge, symptoms, which are 
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the language of suffering or of diseased organs, the expression of 
the abnormal reaction of the organism, are addressed to those 
ignorant of their meaning, and incapable of comprehending 
their import. The uninformed vulgar can perceive the symptoms 
of disease as well as the physician, but it is the instructed physi- 
cian alone, who can appreciate their meaning, obtains from them 
correct ideas, and acts on them with certainty for the attainment 
of beneficial ends. Symptoms are the instruments by which a 
knowledge of disease is to be acquired, by which it is recognised, 
but they are not the disease itself, nor do they compose the 
knowledge of the disease. Symptomatic medicine approaches 
closely to empiricism. 

Organic medicine is of modern origin. It has grown out of the 
extended and successful cultivation of pathological anatomy, which 
has shed so much light, in the present era, on the seats and nature 
of many diseases, respecting which the most vague ideas formerly 
prevailed. From the immense advantages conferred by the ar- 
rangement and management of the numerous hospitals of Paris, 
this branch of medical science has been carried to a higher state 
of perfection in that capital, than in any other city. It is there 
that the doctrines of organic medicine chiefly are advocated, and 
from which have emanated so many admirable publications, 
illustrating the organic characters of disease; works which will 
ever remain monuments of the zeal, industry, research, and 
ability of their authors. Organic medicine in France can boast of 
the names of Bayle, Corvisart, Laennec, Bichat, Bertin, Rostan, 
Gendrin, Andral, Bouillaud, Louis, Boisseau, and Cruveilhier. In 
Britain, Abercrombie, Hope, Bright, Craigie, and Forbes, have 
commenced, and Baillie pursued the same career; while Soemmer- 
ing, Lobstein,* Meckel, and Otto, are its cultivators and support- 
ers in the medical science of Germany. Why cannot this list of 
honourable and distinguished names be enlarged by those of Ame- 
rican physicians, successfully improving and contributing to this 

* The treatise of Lobstein on the Structure, Functions, and Diseases of the 
Human Sympathetic Nerve, has been lately translated from the Latin of the 
original, by Dr. Pancoast, and published in this city. He has enriched the 
text with a number of notes, embracing' sound and judicious views. It is a 
work which should be found in the library of every physician. 
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important and advancing department of science? Professor Horner, 
of this city, can alone be cited as having, in a methodical publica- 
tion, directed attention to this subject. Had the gifted and indefati- 
gable Godman, my estimable friend, whose memory recalls so 
many regrets, and whose early loss must be deeply deplored, 
been permitted to continue on his course, to which he had given 
this direction, there would have been less cause to reproach, in 
this respect, the lagging science of our country. But our greatest 
evil lies in the paucity of our hospitals, and the miserable ma- 
nagement, as it regards the great interests of science, under which 
they are placed. Until the facilities of investigation are freely 
granted to the medical profession in these institutions, organic 
medicine cannot flourish in this country, nor can important con- 
tributions of positive knowledge, derived from pathological ana- 
tomy, be offered for the improvement of the healing art. It is 
the public, not the profession, however, that suffers the most im- 
mediately from the. present ill-judged arrangements, and pays the 
penality of an adherence to antiquated errors, and the propaga- 
tion of false views of the nature and treatment of disease. 

Organic medicine demonstrating to the senses by autopsy the 
tissues and organs concerned in disease, and the alterations of 
structure they have suffered, possesses, in this respect, nothing 
vague or indefinite. As far as it goes its facts are positive, the 
knowledge it imparts is certain, yet it is defective. It teaches that 
which is true, but it is not all the truth. The alterations of struc- 
ture it reveals are effects; they have been preceded by an antece- 
dent cause, which is essentially the disease. Organic alteration 
of structure being once accomplished, our means of restoration to 
the natural state are feeble, limited, and not often successful. The 
physician must anticipate this event, and to do so with certitude 
and effect, he must be able to penetrate to a knowledge of this 
cause, to expose the nature of its action, and determine the cha- 
racteristic features of this phenomenon, which is entirely physio- 
logical. Organic medicine conducts to this knowledge; it must 
precede and prepare for the reception of physiological medicine. 
When the various alterations of the organic elements, tissues and 
organs* are disclosed, and traced through the series of their suc- 
cessive stages, the difficulty of arriving at the first or commenc- 
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ing fact of the series will almost entirely disappear— and we then 
reach the proximate cause of disease. Organic medicine as a sys- 
tem, exclusive of physiological principles, leading to no clear in- 
dications of treatment, it is to be apprehended, may be obnoxious 
to the reproach maliciously insinuated by the enemies of Hippo- 
crates against his treatment — that it was a contemplation of 
death. 

Physiological medicine has more ambitious pretensions. It at- 
tempts to divine the nature of disease, by the discovery of the 
nature of the vital actions and phenomena — the reaction of 
the organism to impressions — the laws these follow, and the 
mutations to which they are exposed and suffer, in which last 
consist the essential character of disease. From these data are 
inferred positive methods of treatment, calculated on the actual 
phenomena of disease, the powers and modifying influences on 
the organs of remedial means. Physiological medicine is unques- 
tionably established on the best method, but its claims to implicit 
confidence cannot be allowed while physiological knowledge re- 
mains imperfect. 

Most systems of medicine have been truly physiological. Those 
based on the vicious humoral pathology, the chemical, mechani- 
cal, and physico-chemical doctrines, were all erected on the pre- 
valent physiological ideas of the time; but, as these were no more 
than suppositions, the doctrines themselves were mere collections 
of hypotheses. The theory of Hoffman, and its modification by 
Cullen, were of the same character. Brown made an auspicious 
commencement; he struck out a mother-thought fruitful in its ap- 
plications; he opened the route, which, most probably, must be 
followed in the pursuit of this investigation; yet so utterly desti- 
tute was he of correct anatomical and physiological information, 
that every subsequent step was but a series of errors. Darwin and 
Rush, better instructed than Brown, adopting his first principle, 
formed systems of greater truth, of more extended application, 
conducting to more just conclusions and of happier tendencies in 
practice. But they could not resist the influence of the time in 
which they lived. Their materials were most defective; the phy- 
siological and anatomical facts they were compelled to employ 
were imperfect — not adequately authenticated — too frequently 
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hypothetical: analytical anatomy was unknown in England and 
this country, and pathological anatomy had received no methodi- 
cal cultivation. Surrounded with these difficulties, their genius 
could not emancipate them from errors fatal in their conse- 
quences; and, though their doctrines will ever be esteemed as 
monuments of powerful intelligences, they can be regarded in no 
other light than as approximating gradations in the advance of 
truth. 

Broussais has been more fortunate in his time. Every depart- 
ment of medical science has been pressed forward with a zeal, in- 
dustry, and talent, never before equalled, and in methods of su- 
perior order. The improvement has been corresponding. Ana- 
lytical anatomy is established,-and advances rapidly to perfection. 
Pathological anatomy, to which he gave so powerful an impulse 
in his Chronic Phlegmasia?, assumes daily a higher influence, 
while physiological investigations, prosecuted in the spirit of a 
strict philosophy, are unravelling the mysteries of vital and func- 
tional phenomena. The doctrine of Broussais, evolved by his ex- 
tensive pathological researches and clinical observations, combined 
with a method often of rigid induction,allies the principle of Brown 
with the general anatomy of Bichat. This doctrine, in its fullest 
extent, can be considered, however, as no more than the physio- 
logy and philosophy of irritation. This great and extended 
phenomenon, productive of so many and diversified consequences, 
he has appreciated more clearly, and more fully developed, than 
any who have preceded him. His system is, however, but par- 
tial — it is not universal. Physiological knowledge lies far in the 
rear of that state of perfection to which it will arrive; the myste- 
ries of vital phenomena, the laws of vital activity, no one can 
pretend, are spread before us in a blaze of light, leaving no doubts, 
no hesitancies, no difficulties, as to their nature. For no system of 
physiological medicine can, then, be claimed the attributes of in- 
fallibility and perfection. The system of Broussais contains many 
and important truths; but it is not all true, nor does it compass 
all truth. It is enforced by its author in too dogmatical a spirit. 

In the present state of medical knowledge, the wisest course of 
proceeding is, probably, to generalize with a cautious spirit, un- 
der the guidance of analysis and induction, all the facts of medi- 
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cine, reconcileable with a fixed principle substantially based, or 
a universal phenomenon; thus forming a philosophical cclectism, 
freed from a blind adherence to any one system — Tros Rutulusve 
fuat. This course has been attempted, though executed feebly, 
and it may be, with a failure, in the present work. Composed at 
snatches in the uncertain intervals of a hurried and fully occu- 
pied life, without the opportunities of revision and correction, and 
frequently under the acute suffering of a painful affection, many 
imperfections must exist. Should it tend to impajj^a better di- 
rection to the pursuits of the medical student of this country, for 
whom it is intended, the object contemplated by it will have been 
attained. 

In the preparation of this work I have freely drawn for mate- 
rials on various writers. In this list I may enumerate, as the prin- 
cipal, Haller, Bichat, Beclard, Broussais, Adelon, Gendrin, An- 
dral, Meckel, Bell, Wedemeyer, Begin, Bourdon, Tiedemann, 
and the different journals of the day. 
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CHAPTER I. 

A very cursory examination of the objects of nature, is sufli 
cient to demonstrate the existence of two great divisions having 
few or no correlative points, but standing opposed to each other 
in almost every characteristic trait. 

Matter or the constituent elements of the universe, may be di- 
vided into two kinds; inorganized, brute or dead matter; and 
organized or living matter. Unorganized matter is subjected to 
the forces whose generality of action, constitutes physical and 
chemical laws : organized matter is influenced by the same forces 
to a certain extent, but is especially characterized by another and 
entirely different force, or power, whose generality of action, 
composes the vital or organic laws, or laws of living matter. In 
organized matter, vital laws hold supremacy, and control those 
of phrysics and chemistry, which they modify and render sub- 
servient, on many occasions, to the purposes of vitality. 

In both these extensive divisions, matter in its ultimate ele- 
ments is the same, but differs entirely as to its forms and proper- 
ties; they are infinitely more numerous in unorganized, than in 
organized matter. The duration of the forms that matter assumes, 
and the properties it acquires in its inorganized state, is indefi- 
nite; they may exist from a few moments to a thousand ages. 
But in organized matter its forms and properties have a limited 
existence; a period is allotted to each, beyond which it cannot be 
continued. 

These two divisions of matter differ further in many other im- 
portant particulars; which in a regular treatise on physiology, it 
would be proper to describe. It will be sufficient for our pur- 
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poses, to designate in a general manner the prominent points in 
which they contrast with each other. 

Inorganized and organized matter differ, first, as to compo- 
sition, and form; second, chemical nature and interior dispo- 
sition, or molecular arrangement; third, in their origin or pri- 
mary formation; fourth, in the mode of conservation or existence; 
and lastly, in their termination or' end. 

From the great diversity that in so many respects signalizes 
inorganized and organized matter, they diverge to the most ex- 
treme points, and their consideration forms totally distinct 
branches of pursuit or studies. The forms, the forces, and the 
laws of inorganized, or dead matter, are the subjects embraced in 
physics and chemistry; the forms, the forces, and the laws of 
organized, or living matter, are the object of the physiological 
sciences. Of the sciences occupied in the investigation of nature, 
physiology may claim the highest rank; it embraces in its re- 
searches the larger proportion of the bodies of the universe; it is 
engaged in observing and unfolding phenomena of the most ele- 
vated order; and which belong to the most elaborated and per- 
fected of the works of creation. 

Having enumerated the differences that exist between inorgan- 
ized and organized matter, this last is to be noticed in its general 
relations. 

It has been said, that the forms and phenomena of organized 
matter, are the objects of physiological research; physiology may 
be defined the science of life. Taking in its scope so extended 
a field, it is susceptible of several divisions. When confined 
solely to the general phenomena of organized beings, treating in 
an abstract and philosophical manner, the phenomena of life, it 
constitutes general physiology. These beings are, however, of 
very different nature, forming two extensive divisions of or- 
ganized matter, vegetable and animal. Physiology, as it is en- 
gaged with the vital phenomena of vegetables and animals, is 
named vegetable or animal physiology, and when occupied with 
that of a single species, it is called special physiology, as of the ele- 
phant, the horse, &c; when devoted to man it is called human 
physiology. 
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Sect. I. — Of Organized Bodies. 

The peculiar and essential characters of organized beings, are 
first, they commence their mode of being by a generation, that 
is, they proceed from a molecule that has previously belonged to 
another being similar to themselves, and after certain develop- 
ments they separate at epochs of fixed recurrence from the pa- 
rent, or, as it may be expressed, they have a birth; second, they 
are developed after a determinate type, from which there can 
be but inconsiderable deviations; third, they have the power to 
maintain themselves by the appropriation and assimilation of 
exterior matter to their own substance, or to conserve themselves 
as individuals by a nutrition; fourth, they preserve themselves 
by their inherent forces and recuperative actions, to a certain 
extent against the causes that tend to their destruction; fifth, they 
continue their species or race by a reproduction; sixth, they have a 
limited existence, during which they pass through certain stadia 
called ages, and terminate by a death. 

The whole of these acts constitute life, and are the result of 
motions or actions of which organized matter alone is suscepti- 
ble. In what manner organized matter acquires its susceptibility 
for these actions is unknown, but when it is once acquired, those 
actions are excited and continued by the impressions of exter- 
nal agents, called stimuli. The capacity or aptitude for vital 
phenomena may exist, but without the impression of stimuli to 
call them forth, they remain quiescent. This fact or principle is 
exemplified in the seeds of plants, and the ova of oviparous ani- 
mals. The first will not germinate without the combined influ- 
ence of heat, moisture and oxygen; and the last require for the 
excitement of their vital movements, heat and oxygen. 

Life is then, as was announced by Brown, called into activity 
and maintained by stimuli, or is the consequence of the operation 
of stimuli or excitants, on organized matter. 

The recognition of this principle is of the highest importance. 
It is the first element of every problem, involving considerations 
of vital phenomena, and must be the starting point of all our 
reasonings on the animal economy, the functions of the organs, 
the modifications they experience, and the manner in which they 
are influenced. It is this principle that renders all the objects of 
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nature that surround us, or can be made to act on our systems, 
as heat, light, electricity, magnetism, the air, our food, drink, 
clothing, medicines, and other remedial means, modifiers of our 
organs, and the organic actions. Hence these causes, exceedingly 
different in their nature, have, notwithstanding, the same general 
modes of action on the organized structure, either exciting or 
diminishing the organic actions of the organ or organs receiving 
their impression; they are stimulants or sedatives. All the re- 
cognized phenomena of physiological or pathological life, may 
be explained on these two different modes of action, as occurring 
in structures of different nature and functions; and all the agents 
we employ, as far as our researches can be carried, have no other 
appreciable mode of action. The same causes are, according to the 
degree of their activity, and the intensity of action they produce, 
supporters or destroyers of vital phenomena, morbific or health- 
ful and remedial agents. If specific modes of action do exist, 
they are unknown, and we can derive no assistance from their 
admission in explaining the phenomena of the animal economy 
in a natural condition, or be aided in the adoption of practical 
means to combat them in a morbid state. 

Whether the capacity to be thus influenced by stimuli, is a proper- 
ty matter acquires by its organization ; or whether it proceeds from 
an immaterial or imponderable principle, acting through organized 
matter, is a question of metaphysics entirely foreign to medicine. 
Our science has regard only to demonstrable facts. 

What we know as certain, is, that organization and vitality are 
inseparable; they cannot exist in an isolated state. Of vitality 
we can form no conception, but as it is displayed in organized 
matter; and of organized or living matter, our knowledge is 
altogether derived from the vital phenomena it displays. 

Let vitality then be considered as a property of organized 
matter, or an immaterial principle, that can act only through 
material organs, and is influenced by their condition, the result 
is the same. It is organized matter, its structure, its properties, 
its actions, and the laws these observe, that constitute the pro- 
per object of the researches and reflexions of the medical philo- 
sopher and physiologist. 

Animal matter assumes three principal forms, gelatin, albumen 
and fibrin, which are the remote organic elements of the animal 
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structure; and which arranged in fibres and filaments, and vari- 
ously modified, compose the basis of its different tissues, organs, 
&c. Each of these forms does not enter into the composition of 
every class of animals; they are not to be found indiscriminately 
in every tissue, or organ; and do not manifest the same vital phe- 
nomena. 

Animals of the lowest class, as polypi, &c. are composed en- 
tirely of gelatin. Their organization and vital phenomena are of 
the simplest order; they possess neither organs nor vessels ; they 
are formed of a single tissue; possess a single function, nutrition; 
and offer only a single manifestation of vitality, contraction. 

Ascending in the animal scale, fibrin and albumen are super- 
added; the animal organization is more complicated; vessels, nu- 
merous tissues, and organs variously composed, exist; and the 
vital phenomena are multiplied. 

Man placed at the head of the zoological scale, presents the 
animal organization in its most perfect condition. His organism 
is its terminating point. He includes every structure of the in- 
ferior grades, and is the accomplishment, the complete develop- 
ment of the uniform type, that presides over the organization of 
the great class of the vertebrated animals. In prosecuting physiolo- 
gical investigation, our attention must not be riveted on this per- 
fected structure. We must interrogate vital phenomena and 
examine organized or vital structure thoughout organized beings, 
from complex man to the simple spongiaria and monad, and the 
vast kingdom of vegetable existence. It is in this manner alone, 
we can acquire correct and determinate information, on the orga- 
nic or vital structure and actions of the human system itself. 

Having taken this hasty survey of organized beings, and the 
general characters of organized matter, we are now prepared to 
enter upon the study of the human formation, and the physiolo- 
gical history of man. 

Sect. II. — Analytical, or General Anatomy. 

Anatomy is defined to be the science of organization. It con- 
sequently embraces all organized beings, and is divided into 
phytotomia, or vegetable anatomy; and zootomia, or animal 
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anatomy. This last comprehends zootomia proper, or compara- 
tive anatomy, and anthropotomia, or the anatomy of man. 

A further division is descriptive or special anatomy, which is 
occupied with the particular description of the form and relations 
of each separate organ or tissue; and general anatomy, which treats 
of the composition, disposition, and functions of the different tissues 
common to many organs. For this last, which is entirely of 
modern origin, we are indebted to the genius of Bichat, who, 
seizing on the ideas emitted by Bordieu, Barthez, and Pinel, ex- 
tended them into a beautiful and comprehensive doctrine. This 
department of anatomy should engage the constant attention of 
the physician. It is the source whence are derived all sound 
principles and correct views, in physiology, pathology, therapeu- 
tics, and practice. 

A very slight knowledge of animal organization, is sufficient to 
show, that in the higher classes, it is a compound, into the composi- 
tion of which enter very different structures, having only a general 
analogy in their elements, form, properties, and function. The 
ultimate organic animal elements, are the same in all the struc- 
tures, but the proportions and form vary, and to each change of 
proportion and form, is attached a difference of property and 
function. 

The human' organization is to be studied then, as a compound 
structure, consisting of various remote and proximate or imme- 
diate animal elements, or principles, whose reunion into different 
forms, compose the tissues, organs, apparatus, and systems of the 
animal economy. To acquire definite and clear ideas of the con- 
dition of its existence, it must be analytically examined; decom- 
posed, as it were; and each of its elements separately consi- 
dered. 

The remote animal organic elements, gelatin, fibrin, and al- 
bumen, exist in two states, solid and fluid, forming a fixed 
animal, and moveable animal matter. Between these, dur- 
ing life, is maintained an incessant action; they are mutually 
dependent on, and convertible into each other. With the addi- 
tion of some other elements, as lime, sulphur, phosphorus, iron, 
some alkalies, &c. they constitute the human structure. 

The fluids exceed in quantity the solids; the precise proportion 
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between the two cannot be exactly determined. It must vary 
with different individuals, but may be taken at a medium as nine 
or six is to one. 

The blood is the principal of the fluids. It is constantly re- 
newed from without; contains all the other fluids which separate 
from it, and gives origin to the solids. It has been appropriately 
named liquid flesh. 

The solids assume determinate forms and consistency, in each 
texture and organ. They are the seat of the vital properties, and 
movements. Consisting of one or more of the organic animal 
elements differently combined, and their molecules variously 
arranged, they are extended into fibres, spread out into mem- 
branes, moulded into vessels, disposed into globular, or vesicular 
and areolar tissue; every where interstitial, though in different 
degrees, they are every where more or less permeable to the 
fluids; they are soft, or firm, contractile, extensible, or resisting. 
All the organs, all the different tissues are thus composed in va- 
riable proportions of solids and fluids. The first impart the form, 
the peculiar character of the texture, the consistency, volume of 
the organs, &c. They contain the fluids, and between the two 
exist movements, whence result nutrition in health; unnatural 
formations in disease, and the separation of each particular fluid 
by special organs, constituting the secretions and excretions, 
both natural and morbid. 

As the organism is thus composed of parts that contain — the 
solids; and parts that are contained — the fluids, it has been sup- 
posed that the solids consisted entirely of vessels. This cannot, 
however, be true of the vessels themselves; besides nutrition, 
the composition and decomposition of the body, cannot be ac- 
complished while the blood is retained in columns in the vessels. 
For the performance of this function, which is a molecular action, 
it is essential that the blood should pass from them, that it move 
in the interstices, and amongst the globules and molecules of the 
fixed animal matter, every where porous, that its molecules may 
be in immediate contact with those of the solids. 

These cannot, therefore, be considered as a mere assemblage 
of vessels. Besides, repeated microscopical observations have 
shown satisfactorily, that the ultimate animal organic structure is 
vesicular or globular, in almost every tissue. There is even 



16 ANALYTICAL, OR GENERAL ANATOMY. 

some foundation for regarding these globules, as atomic par- 
ticles of animal matter or organic atoms. Nothing is more evi- 
dent, in attentively examining the circulation by the microscope, 
but that it is carried on in channels formed in the minute globu- 
lar structure, and not in tubes or vessels. But of this hereafter. 

The solids may be separated by mechanical division into fibres, 
and these again into other fibrils almost indefinitely. It was con- 
cluded from this circumstance, that a single elementary fibre, 
which was the last filament that could be conceived of, formed 
the basis of all the solids. The cellular tissue was conjectured to 
be its first product, of which all the different organs, it was be- 
lieved, were composed. This doctrine of a single elementary 
fibre has never been, and never will be demonstrated. It is to 
be considered as a mere mental abstraction. The late microsco- 
pical observations alluded to, made by Prochasca, Brodie, Home, 
Edwards, Dumas, and Dutrochet, have clearly demonstrated 
that the animal fibres are formed of globules, consecutively ar- 
ranged, and derived from the blood; they are the same as the 
globules of the blood. 

Accurate microscopical examinations have demonstrated the 
remote animal matter, gelatin, albumen, fibrin, to present itself 
in the animal structure under two forms, that of globules and an 
amorphous, coagulable, or coagulated substance, assuming the 
first state in the fluids, and both in the solids; these may be 
termed the ultimate animal organic elements. They do not ne- 
cessarily exist together in all the fluids and solids; but the glo- 
bules are never found alone; they are always accompanied with 
the coagulable or coagulated substance, in which they are enve- 
loped. From the researches of Dr. Milne Edwards, it would 
appear that the elementary constituents of the different tissues, 
cellular, fibrous, vascular, muscular, and nervous, never vary; 
each preserves a perfect identity in all animals. It would also 
appear, that the globules of which they are immediately formed, 
are uniform in all the tissues, and in the same tissues in all ani- 
mals as to size and form; whence it may be concluded that thev 
affect a primitive and determinate form. An additional reason is 
furnished by this observation, for regarding the globules found in 
the animal structure, as the atoms of animal matter. 

A very singular fact is established by Prochasca, which lends 
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a confirmation to this view. Having macerated some portions of 
brain, during six months it was totally changed in its structure, 
and disorganized by this process. He found, however, the glo- 
bules were perfect, though no longer adherent. Putrefaction, 
that had destroyed the structure of the brain, had not affected its 
elementary globules. 

The animal organic elements, the globules and coagulable sub- 
stance assume two principal forms, the fibrous and laminary. 
The first is common to the coagulable fluid and the globules, either 
separately or conjoined. Thus in bones, tendons, &c. the co- 
agulable matter is reduced to the fibrous form. In nervous sub- 
stance and in muscles, the globules consecutively arranged and 
united by the coagulable matter, without which they cannot ac- 
quire consistency, also, present the same form. The laminary 
form is always composed of the coagulable substance alone, as in 
the serous membrane, cellular membrane, &c. 

Sect. III.— Of the Solids. 

From the animal organic elements differently combined, pro- 
ceed the organic solids of the body, or those parts by which its 
form is determined, and its movements are accomplished. 

The number of the solids is not exactly settled by anatomists. 
The following enumeration may be considered as nearly complete. 
1. Cellular, areolar, mucous or laminar tissue. 2. Vessels, dis- 
tinguished by their offices, as arteries, veins, capillaries, and lym- 
phatic vessels. 3. Nerves. 4. Membranes. 5. Bones. 6. Car- 
tilages. 7. Fibro cartilages. 8. Ligaments. 9. Muscles. 10. 
Tendons. 11. Aponeuroses. 12. Glands. 13. Follicles or 
cryptas. 14, Viscera. 15. Lymphatic ganglion. And 16. The 
corneus tissue. 

The preceding solids are not simple in structure, but are com- 
pounded, and are to be reduced into a certain number of immedi- 
ate elements, which have been named tissues by Bichat, to 
whom we are first indebted for this mode of classifying the or- 
ganization. 

The tissues may be regarded as proximate or constituent or- 
ganic elements, into which the solids are resolved in a first ana- 
tomical analysis; in a second we are presented with the fibrous 

3 
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and laminary structure, which consists, as has been shown, of 
globules, or vesicles and coagulated substance; and these are com- 
posed of the remote animal elements, gelatin, fibrin and albumen. 

The solids in reference to their functions in the economy, each 
acting in its own manner, are called organs, and the animal eco- 
nomy to express the concurrence of the vital actions, is named 
organism. 

The organs have each a particular office to execute. They are 
notwithstanding associated into groups; each reunion being 
charged with the performance of a special function. Bichat very 
happily named this combination of organs appareils, which may 
be translated by the English word apparatus; though it does not 
convey the precise idea of the French term. Thus we have the 
apparatus of digestion, of respiration, &c; that is, all the different 
organs whose conjoined actions accomplish the function of res- 
piration, digestion, &c. 

The tissues or proximate animal elements, of which the or- 
ganic solids are composed, have received the name of systems, 
being met with in different parts of the body, and in different 
organs. Various classifications of the tissues or systems have 
been attempted; most of them are modifications of .that originally 
proposed by Bichat. This celebrated physiologist divided the 
systems into two great classes — general or generating, as he 
named them; and particular systems. The first are distributed 
throughout the economy, enter into the composition of all the 
organs, precede their development, forming their outline or 
canvass, which is to be filled up by the product of nutrition, and 
carry into every organ, however complex its structure, their pe- 
culiar mode of vitality or functional action. The predominance 
of any one of these systems in the general organization or parti- 
cular organs, forms the basis of the individual temperament, modi- 
fies the effects of external agents, influences the healthy actions 
of the organs, and the phenomena of disease. When treating of 
the temperaments we shall have occasion to refer more particu- 
larly to this circumstance. 

Bichat made seven general systems, but they may be reduced 
to three— the cellular; the vascular, including arteries, veins, ca- 
pillaries, and lymphatics; and the nervous. 

In the second class or particular systems, Bichat placed four- 
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teen tissues or systems. They are composed of some, or all of 
the general or generative systems, in various dispositions, pro- 
portions and numbers, combined or incrusted with special nutri- 
tive substances — hence he named them compound systems. 

Originating this species of classification, Bichat carried it to 
excess, and multiplied his divisions unnaturally. Most physiolo- 
gists have, since the appearance of Bichat's General Anatomy, 
modified his classification, and proposed one of their own. The 
differences between them, as respects the more important tissues, 
are trifling. The twenty-one systems or tissues of Bichat, may 
then be reduced to the following — 

1. Cellular. 2. Vascular, (arteries, capillaries, veins and lym- 
phatics.) 3. Serous. 4. Fibrous. 5. Fibro Cartilaginous. 6. Car- 
tilaginous. 7. Osseous. 8. Nervous. 9. Tegumentary. 10. Glandu- 
lar. 11. Muscular. 

The serous and fibro-serous tissues, and probably fibrous, might 
be included under the cellular, of which they appear to be mo- 
difications; but in making the tissues or systems the basis of a 
pathological arrangement, it is more conducive to clearness and 
precision, that the tissues spoken of, should be kept distinct. 

In almost every physiological, pathological and therapeutic 
problem, the medical philosopher is called on to solve, or dis- 
quisition to enter upon, a reference must of necessity be constant- 
ly made to the tissues, as the immediate elements of the organs, 
and the seats of the organic actions, whether natural, morbid, or 
therapeutic. It will be therefore requisite to give a general view 
of the characters, dispositions, structures and functions of the 
principal tissues — those that enter into the composition of the 
most important organs, and are most deeply involved in every 
physiological and pathological phenomenon. 

Sect. IV. — Cellular Tissue. 

This tissue, of a white colour, spongy and soft texture, is dif- 
fused throughout the body, uniting its various organs, between 
which it is interposed, surrounding them and penetrating into 
their interior, thus concurring in their structure. So diffusively 
is the cellular tissue spread throughout the system, that could 
it be presented in a separate state, it would offer the general 
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configuration of the body. — It is the basis of all the tissues and 
solids. 

In its structure it is lamellar and filamentous, whence it is 
disposed into permanent, irregular and variable areola?, having a 
free communication with each other. 

In a healthy state it does not appear to possess sensibility, but 
is endowed with irritability, and is susceptible of manifest vital 
contractions. 

The cellular tissue is the seat of a serous exhalation, by which 
it is continually moistened. The suppleness and elasticity it ac- 
quires in this manner, facilitates the movements of the organs and 
contiguous parts on each other. It constitutes an essential mem- 
brane for each organ, enveloping its minutest particles, and de- 
termining its form and size. In this manner each organ is isolated, 
to a certain extent, by the cellular membrane, from all other 
organs; is abstracted, and in some measure defended from the 
diseased actions, existing in contiguous parts. 

The cellular tissue interests us on pathological considerations. 
The serosity that lubrifies it often accumulates, or is unduly se- 
creted. The tumefaction induced is named oedema when local, 
anasarca when it is general — it is also penetrated by air in con- 
sequence of wounds; and gases are secreted into it, whence is 
formed the species of infiltration named emphysema. 

The cellular tissue is attacked with inflammation, which takes 
in this tissue the name of phlegmon. It may be limited, when it 
forms a furunculus or anthrax; or diffused, as in erysipelas 
phlegmonides, when that inflammation penetrates into this tissue. 

The acute inflammation of this tissue, is sometimes productive 
of secretion of lymph or gelatin. The tumefaction is then renitent, 
and does not pit on pressure. It is accompanied with great sore- 
ness, and even pain, especially on pressure. 

Inflammation of the cellular tissue often possesses a sub-acute 
state and gives rise to the secretion of a concrescible or albumi- 
nous matter, and a species of alteration is induced, that has been 
named white induration. Analogous to this is elephantiasis. 

An affection peculiar to infants occurring in the first months 
after birth is seated in this tissue. It is the scleroma or harden 
ing of the cellular tissue of new-born infants. It is a diffused sub- 
inflammation by which a secretion of yellowish fluid is produced 
in the cellular areolae. 
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This tissue forms the base of some accidental tissues, as polypi, 
fungi, kysts, &c. They are the result of a chronic irritation, 
changing the mode of its nutrition. 

Sect. V. — Vascular System. 

The vascular system consists of membranous tubes or vessels, 
connected together in an aborescent form, and traversed by fluids 
destined to nutrition, and to the secretions. 

Three orders of vessels compose this system; arteries and veins 
that carry blood, and lymphatics which transport lymph and 
chyle. The whole of these vessels, with the heart, compose the 
apparatus of the circulation. The heart is the point where are 
united the large vascular trunks, which divide into numerous 
branches as they are removed from it; but the sum of the caliber 
of the branches taken together, is greater than the caliber of the 
trunks whence they proceed. The circulatory system forms in 
this manner a cone, of which the heart is the point, and the 
smaller vessels the base. By this disposition, the resistance to the 
passage of the blood, into the smaller vessels, is so much dimi- 
nished, as to be scarcely felt as an obstacle. 

All organs have not the same degree of vascularity, or vessels 
of the same description. Those that are furnished most richly 
with sanguine vessels, are the lungs, the tegumentary system, 
pia mater, choroides, glands, follicles, cortical substance of brain, 
nervous ganglions, muscles, &c. Those that possess the most 
lymphatics, are the lymphatic ganglions, serous membranes, cel- 
lular tissues, and glandiform bodies. In cartilages and depen- 
dents of the skin, no vessels have been discovered. 

The sanguine vascular system is composed of three parts. 1st. 
The arteries. 2d. The capillary system of vesssls, which differ- 
ing in properties and functions from the larger vessels, may with 
propriety be regarded as a separate system. And 3d. The veins. 

§ 1. — Jlrteries. 

The arteries conduct the blood from the heart by which it is 
propelled into the capillary vessels. They possess very little if' 
any sensibility, and the possession of irritability has been denied 
to them by Haller, Nysten, Bichat, and Magcndie. 
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The arteries are formed oi" three tunics; an external cellular, a 
middle fibrous or proper coat, belonging to the yellow elastic fibrous 
tissues, and an internal membrane that appears to be a serous tissue. 

The two first certainly cannot possess more than the low de- 
gree of irritability, or excitability, natural to the system of tissues 
to which they belong. The internal membrane, on the contrary, 
is undoubtedly highly irritable, as the serous tissues are, and is 
interesting to the pathologist as the frequent seat of inflammatory 
irritation. This membrane is continuous from the arteries to the 
left heart, the cavities of which it lines, and by its duplicatures 
forms the valves existing at the openings of this organ. 

In fevers characterized with malignant symptoms with extreme 
prostration, this membrane is found in the heart and large ves- 
sels highly inflamed. It sometimes exists in this state, but of li- 
mited extent, and of slighter degree, in the close of fevers, main- 
taining for a considerable period, a febrile irritation and protract- 
ing convalescence. In those cases in which mercury freely ex- 
hibited with a view to induce salivation, acts as a poison to the 
system, it is this membrane which suffers most commonly, and is 
found to be extensively inflamed, especially in the heart. It is also 
subject to the usual effects of inflammations, such as ulceration, 
thickening, effusion of lymph, &c. Excrescences or vegetations 
of the valves of the cardiac orifices, conversion into osseous tissue, 
&c. are also the result of its irritation. 

Pinel formed an order of fevers founded on the inflammation of 
the arteries, which he named angiotenic; and is synonymous with 
inflammatory fevers. 

§ 2. — Capillary System. 

The capillary vessels, so named from their extreme minuteness, 
(capilli,) are profusely distributed throughout the interior of the 
organs. They arc usually regarded, and studied anatomically, 
may be considered as the last ramifications of the arteries, and 
the first radicles of the veins; no line of demarcation can be drawn 
between them on structural principles. Physiological and patho- 
logical facts demonstrate, however, differences so considerable in 
their modes of action, in their vital forces and functions, that we 
have a right to infer a difference of structure. The capillaries are 
the most irritable of all the component parts of the organism, and 
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the irritability of any organ is in proportion to the amount of its 
capillary tissue. They possess in an eminent degree a vital ac- 
tion, and are capable of carrying on their circulation, to a certain 
extent, independent of the heart by forces inherent in them. 
The capillary system may be regarded as an antagonist to the 
heart; it receives the blood propelled by this organ; which after 
having served the purpose of nutrition, it re-propels back again 
into that organ through the veins. In the larger vessels, on the 
contrary, irritability in the proper coat, has a very feeble exist- 
ence, and it is a subject of controversy, at this day, whether they 
possess this property in an active degree. They are little more 
than elastic tubes or conduits, transmitting the blood between the 
respiratory capillaries of the lungs, and the general capillaries, by 
means of the active force of the heart, placed intermediate be- 
tween the two. 

The capillaries ramify and anastomose to infinitude. They 
form a close compacted net-work, or rather an immense reser- 
voir with endless divisions, in which the blood moves not in 
one uniform current, but according to the demand made by the 
necessities of any particular organ or part. This demand is always 
an increase of the organic actions or movements, or in other words, 
an irritation, either caused by external, natural, or artificial irri- 
tants, or by the internal vital irritants that influence the organic 
actions. 

The last degree to which the capillaries ramify cannot be de- 
termined. The finest that can be observed by the microscope is 
the size of a globule of blood. 

From the result of microscopical examinations, little doubt 
rests on my mind that a large proportion of what is regarded as 
capillary circulation, is not in fact performed by vessels. On the 
contrary the blood circulates out of vessels, but in currents, which 
are established in the globules and interstices of which the ulti- 
mate structure consists. While examining the circulation in 
diaphanous tissues, we have the ocular demonstration of this 
fact. The currents of globules flow in every direction; 1 have 
seen currents of globules commence where none existed, and 
by the application of a mechanical irritant, I have seen the whole 
tissue become a mass of moving globules, pursuing eveiy course 
with great diversity in their velocity. Dutrochet speaking of the 
circulation of the salamander, mentions that he has seen the glo- 
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bules suddenly strike off laterally into the surrounding structure. 
He could not account for the manner in which they could thus 
escape, from the vessels, though he declares he has observed the 
fact too often to permit a doubt as to its existence. There is no 
question that the observation is correct, and is an additional evi- 
dence that the blood is not confined in closed vessels or tubes. 

The capillary or molecular circulation, is the principal agent 
concerned in the organic actions and most of the vital phenomena. 
In it occurs the molecular or atomic movements, by which the 
vital actions, sanguification, nutrition, calorification, secretions, 
&c, are performed. It is the seat of sanguine irritations, con- 
gestions, haemorrhages, effusions into the interstitial structure of 
organs, either sanguine, constituting apoplexies, ecchymoses, 
petechias, red induration, carnification, hepatization; or of serous 
and albuminous effusions, forming dropsies, tubercles, white in- 
durations, &c; in fine, of nearly all the morbid phenomena de- 
pending on the vascular system. Thus extensively concerned in 
the healthy and morbid states, the capillary system should oc- 
cupy the close attention and unremitted study of the medical 
practitioner. 

The capillary system throughout the economy is every where 
connected, and contains within it the great mass of the fluids. A 
violent disturbance of its actions in any one part is felt to a greater 
or less extent in other parts; and sometimes the functions of the 
whole are deranged. The blood, called by excitement into a 
portion of this system, and accumulated there unnaturally, is de- 
rived from other portions, and the capillary system and its circu- 
lation is, in this manner, at the same time, in the most opposite 
states; there is an exeess of action and congestion in one part, 
feeble action and deficiency of fluids in another. By this kind of ope- 
ration, different portions of the capillary system are in antagonism 
to each other. Thus the capillaries of the internal mucous tissues 
antagonize those of the skin; those of the head and upper part of 
the body, are Opposed to those of the lower extremities. Hence 
it is, that in extreme conditions, one set of capillaries is accompa- 
nied with, and productive of the reverse state of the other set. 
Violent internal inflammations and congestions occasion torpor, 
asthenia, want of action, and glacial coldness of the external.sur- 
face; inflammation of the brain, determining the capillary fluids 
towards the head, are attended with cold extremities, &c 
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§ 3. — Veins. 



The veins are vessels of less compact texture than the arteries, 
and which give passage to the blood from the capillary system to 
the auricles of the heart. 

The general disposition and structure of the veins are not sub- 
jects of interest at this moment. We shall merely designate the 
lining membrane as having considerable analogy with that of the 
arteries, though more extensible and resisting. It is continued 
into the cavities of the right heart and pulmonary system of ves- 
sels, and exists alone in the veins of the bones, and in the sinuses 
of the dura mater. 

This membrane, like that lining the arteries, is irritable, and is 
often the seat of inflammation constituting phlebitis. This mor- 
bid condition is infinitely more common than is frequently suspect- 
ed. It occurs as a consequence of wounds in the vejns in bleed- 
ing, from surgical operations, from the ligature of these vessels, or 
of the umbilical cord. It also results from the inflammations of 
surrounding tissues, and exists as a complication in some cases of 
fever. Adhesive inflammation occasionally obliterates the cavi- 
ties of the large veins, and the obstruction induced causes serous 
effusions that are incurable. 

§ 4. — Lymphatics. 

The last order of the vascular system is the lymphatics. These 
vessels are an annexation to the veins in which they termi- 
nate. They conduct to them a fluid different from that of the 
veins, being limpid or whitish, but is nearly converted into 
blood in its course through these vessels. The lymphatics arise 
by capillary radicles in the intimate structure of the organs and 
from the surface of the intestines. Fohmann, a German anatomist 
of reputation, asserts that in fishes, he has ascertained the lympha- 
tics to originate in a cul-de-sac, or by a closed extremity forming 
a pouch, and not with an open or patulous orifice, as was affirmed by 
Monroe and Hewson. This fact does not throw any difficulty or. 
their absorbing function, as it is now a demonstrated property of 
all the animal membranes to absorb fluids. 

4 
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The lymphatic system is of a reticulated, aborescent form; its 
vessels anastomosing in an infinite manner, and terminating, some 
immediately in the contiguous veins, hut mostly in two prin- 
cipal trunks. They are found in all the organs except the brain, 
spinal marrow, the eye, the interior ear and placenta. 

It has been contended, particularly by Magendie,that the lym- 
phatics do not absorb, but arise immediately from the arteries, 
and that their office is to return the white blood into the general 
circulation. This view of the origin and sole office of the lym- 
phatics cannot be well sustained. It is very probable they do 
convey the white fluids to the heart, but it is an office not incom- 
patible with their function of absorption. 

In the course of the lymphatics numerous glands occur. They 
appear to be formed by the interlacing of these vessels, and 
venous vessels that inosculate with them, and of nerves. These 
glands possess a fuller development, and a more active nutrition 
and function in infancy, than in other periods of life. It is in 
consequence of this circumstance, they are so frequently affected 
with acute and chronic irritation in early life. 

The lymphatics and their glands are endowed with a consi- 
derable degree of irritability, especially in infants and children. 
Inflammation of this system is of frequent occurrence. It usually 
is of a chronic character, and accompanied with peculiar pheno- 
mena. It has been erected into a specific disease, under the name 
of scrofula, supposed to depend on a specific virus. Suppura- 
tion, secretion of albuminous matter, obliteration of their cavi- 
ties, are among its consequences. The glands often are the seat 
of white induration. Chronic irritations of lymphatics eventuate 
frequently in the formation of tubercles, more especially in the 
lungs. 

Inflammation of the lymphatics is excited by the direct impres- 
sion of irritants, as the absorption of irritating matters; by the in- 
flammation of contiguous parts; by the impression of cold, &c. on 
the surface. 

Sect. VI. — Serous System or Tissues. 

The serous tissue consists of a number of cystiform mem- 
branes, independent of eaeh other, and lubrified by a fluid ex- 
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haled from its free surface, analogous to the serum of the blood; 
whence the name of this tissue. It may be divided into splanch- 
nic or the serous membranes lining the splanchnic cavities, and 
into synovial, lining the joints, including the bursas "mucosa. 
The splanchnic serous tissues are, peritoneum, pleurae, lining of 
pericardium, arachnoid, tunica vaginalis. This tissue may be 
considered as a modification of the cellular. It is the seat of a 
serous exhalation, but no vessels are to be detected in it, in a 
healthy condition. It possesses doubtlessly a circulation of white 
fluids. 

In a natural state the serous membranes have no sensibility, but 
become exceedingly sensible when inflamed. Their nutrition, se- 
cretions and diseases, are evidences of the existence of irritability, 
and of a circulation. 

Serous membrane forms a covering or coat to the organs of the 
splanchnic cavities, and separates them from each other. Its 
smooth and polished surface, moistened with a viscous fluid, an- 
swers this purpose admirably, and besides facilitates their slid- 
ing on each other in the movements of the body. The extent of 
this system is much greater than that of the tegumentary. Hence 
may be conceived the importance of its exhalent faculty to the 
economy. 

The serous membranes are attacked by inflammations both 
acute and chronic, forming diseases of frequent occurrence, and 
often of difficult cure. Most of the effects of inflammations are 
to be met in them — effusion of lymph, exhalation of fluids, 
haemorrhage, thickening, gangrene, &c. Chronic inflammations 
form cysts, tubercles, hydatids, white tumours, cartilaginous and 
osseous concretions. 

Sect. VII. — Fibrous System. 

This system it is necessary to notice only casually. — It is a 
white shining tissue, argentine and brilliant, very resisting and 
composed of numerous apparent fibres diverging in different 
manners. 

It exists very extensively in the economy, but is not connect- 
ed and coherent in every part. It forms the ligaments and ten- 
dons. It also serves as an envelope to organs, constituting apo- 
neuroses to muscles, sheaths to tendons, periosteum to bones, 
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dura mater to the brain and spinal marrow, neurilema to nerves, 
sclerotica to the eye, albuginea to testicles; and the proper coat 
to the kidneys. 

This tissue, though vessels are not to be detected in it in a 
healthy condition, is susceptible of irritation and inflammation. It 
is the seat of rheumatic inflammation. In this tissue inflamma- 
tion rarely terminates in suppuration, or in gangrene. Chronic 
phlegmasiae convert it into osseous and cartilaginous tissue. It 
also becomes softened and is absorbed, as in old chronic cases 
of rheumatism, and has developed in it fungous, polypous and 
carcinomatous tumours. 

This tissue is one of the accidental tissues, that occur in the 
organs to which it does not belong, as a result of chronic inflam- 
mation, and a perverted or misplaced nutrition. It often forms in 
this manner tumours between the rectum and the bladder, and 
rectum and vagina. In the uterus and ovaries, this species of de- 
generation is very common, forming fibrous bodies, lodged in the 
thickness, or in the surface of the uterine walls. It is usually 
confounded with scirrhus of this organ. 

A modification of this tissue, forms the yellow or elastic fibrous 
tissue. This last bears a strong analogy to the fibrous system in its 
structure, but is distinguished from it by its remarkable elas- 
ticity. The organs where we meet with this tissue are the yel- 
low ligaments of the vertebras; the proper coat of vessels, espe- 
cially of arteries, of excretory canals, and the bronchial tubes, the 
proper coat of the spleen, and the corpora cavernosa penis. The 
fibro-cartilaginous tissue is also a modification of the fibrous sys- 
tem. — Its relative unimportance renders it unnecessary to notice 
it in detail. 

The cartilaginous and osseous systems offering few or no points 
that will be requisite in the elucidation of physiological or patho- 
logical principles, will be passed by without receiving a particu- 
lar exposition. 

Sect. VIII. — Nervous System. 

This system holds the highest rank in the animal organism. 
Varied functions of the most elevated order, are the offices as- 
signed to its actions, and which, both in a physiological and 
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pathological point of view, are deeply and extensively interest- 
ing. 

This system is a collection or reunion of organic apparatus, 
having each especial offices to fulfil, yet the whole constituting a 
system intimately connected in all its parts, and the functions it 
performs. 

The nervous system exhibits in the most evident manner the 
two lateral halves that compose the body. Nearly all its parts are 
doubled, and where they are simple, it is on the median line, along 
which the two lateral portions are united and appear to be con- 
founded into a single mass. Each half of the body, in its ner- 
vous structure, is an exact examplar of the other. The nervous 
system is then most perfectly symmetrical. 

The nervous system consists of the encephalon or brain, and 
spinal marrow — the cercbro-spinal apparatus, or the central mas- 
ses of nervous structure; of the nerves or nervous cords, extend- 
ing from these centres to the organs of the economy; of the ner- 
vous expansions or tissues existing in and forming an elementary 
tissue of the organs; and the trisplanchnic or great sympathetic 
nerve, or ganglionic nervous apparatus. 

Nervous matter is composed of the animal element albumen; 
gelatin being found only in its vessels, or the membranes that 
form its envelope. Its structure in its principal characters, is the 
same in every part; in the brain, spinal marrow and nerve. In 
a last anatomical analysis, it presents the form of semi-transparent 
globules, united by a viscous-demifluid substance. These globules 
in the medullary substance, are disposed in a linear series, form- 
ing fibres, having generally a longitudinal direction. There is 
no positive difference to be detected in the structure of the ner- 
vous tissue, existing in the brain and spinal marrow, and in the 
nervous cords emanating from them and distributed throughout 
the system. The only difference is, that the first is accumulated 
in masses, and the other is disseminated. 

The nervous substance consists of two portions. That which 
forms the larger portion, is white and soft, called medullary. 
The nerves appear to be formed entirely of this substance. The 
other on account of its colour is named the gray or ash substance, 
and from its disposition in the encephalon, surrounding its exterior, 
it is named cortical. In the spinal marrow instead of being ex- 
ternal, it forms the centre. It is also found dispersed in the 
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cncephalon in masses, but modified in colour, whence it is some- 
times called yellow and black substance. The gray substance is 
much more vascular than the medullary; its colour is in fact 
owing entirely to its numerous vessels. The globules that com- 
pose it are irregularly arranged, and no fibrous appearance is de- 
tected in it, as in the white medullary substance. 

All of the organs are not in direct relation with the nervous 
system, and with those organs in which it does exist, this rela- 
tion is in different degrees. Nerves have not been detected in 
the cellular or adipose tissues, the serous membranes, the bones, 
or their medullary membranes, the cartilages, the fibrous parts 
of the epidermis, and its annexes — the hair and nails, or in the 
transparent cornea, and the crystalline lens. 

Of the organs to which nerves are distributed, those of the 
chest and lower belly receive the least numerous and the smallest. 
Of the splanchnic viscera, the stomach and duodenum, are the 
most liberally furnished with nervous influence, to which circum- 
stance is owing their predominance, in the healthy and mor- 
bid conditions of the economy. The vascular system is more 
freely supplied; the arteries more so than the, veins and lympha- 
tics. The muscles are furnished with nerves of a greater volume, 
though there are considerable differences in respect to different 
parts of the muscular system. Those of the heart are much 
smaller than the nerves of muscles subject to the will ; and of the 
voluntary muscles, those of the eye are the most liberally pro- 
vided with nerves both as to size and number. The nerves of 
the flexor muscles, are also larger and more numerous than the 
nerves of the extensors. 

The organs of the senses may almost be looked upon as annex- 
ments of the nervous system, from the abundancy of nervous 
substance, distributed to them. The skin, of the sensitive organs, 
receives the least voluminous nerves, though all parts of it are not 
alike in this respect. The ends of the fingers, the lips, the penis 
and the clitoris are richly provided with nerves. The olfactory 
membrane of the nose, and the gustatory membrane of the 
tongue, possess a still larger quantity of nervous substance, and 
the largest nerve of all is the optic. 

The most important of the organs, and all those that perform 
different actions, possessing a compound function, receive different 
nerves from, different sources. The organs of the senses with 
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the exception of the skin, besides the proper nerve of the sense, 
receive nerves from another pair, usually the fifth pair; while 
the muscles of the face, connected with the functions of respira- 
tion and the expressions, have branches proceeding from the fifth 
and seventh nerves. The lungs, the stomach, &c. are united 
with nervous cords to the cephalo-spinal system, and the great 
sympathetic. 

The nervous system is abundantly supplied with the sanguine 
fluid. Exact and careful calculations show that an eighth of 
the whole mass of the blood is sent to the brain, wnile all the 
nerves receive in their course numerous vessels of considerable 
size, when compared to their own bulk. 

The nervous system it has been shown, consist of various por- 
tions, differing in form, in disposition, and sometimes in plrysical 
characters. This question then presents itself. Is it a single system, 
ordoesit consistof a plurality of systems? Untila short period the 
nervous system was regarded from a remote period, as a unit in its 
functions. It is among the most brilliant and useful of the modern 
discoveries, and which illustrates the medicine of the nineteenth 
century, to have demonstrated the nervous structure, to be a plu- 
rality of organs. United into one system, they each possess differ- 
ent aptitudes and powers. The offices of some of these organs have 
been discovered, and though much remains still to be disclosed, 
we have a right to conclude, the spirit of research that is directed 
to this interesting subject, at this day, and which, within a short 
time, has revealed so much that was unknown, will before long, 
render our knowledge of the apparatus of the nervous organs, 
and their functions, the most familiar of the facts of our science. 

Two principal divisions exist in the nervous system; 1st, the 
brain, the spinal marrow, and their nerves; and 2d, the great sym- 
pathetic or intercostal nerve, spread along the neck, in the chest 
and abdomen. 

§ 1. — The Brain, the Spinal Marrow, and their Nerves, or 
Cerebro- Spinal System-; 

The first of these divisions, the seat of the sensations, of intel- 
ligence, of voluntary movements, and the expressions, places man 
in relation with the exterior objects around him. It is named 
the nervous system of animal life, or of the functions of relation, 
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The second division being appropriated to the organs, destined 
to the nutrition of the individual, and to the reproduction of the 
species, is named the nervous system of organic life. The two 
are not completely independent of each other: they maintain con- 
nexions, and mutually influence each other under certain circum- 
stances. 

The nervous system of animal life, or of relation, is composed 
of several distinct apparatus, presenting different phenomena, or 
exercising different functions. The brain is the instrument or 
the organ of the intellect, and it is more than probable, that the 
doctrine of Gall is correct, that assigns a particular organ of the 
brain to each faculty. The seat of these faculties it is difficult to 
assign with precision, but it can be affirmed beyond a doubt, that 
the nobler and higher faculties, are located in the anterior and 
superior parts of the brain, while the secondary faculties have 
their residence in the posterior and inferior portions of the ence- 
phalic structure. 

For sensation and voluntary movements, the performance of 
respiration, &c. there are also separate nervous organs or appara- 
tus. The principal of these are seated in the medulla oblongata, 
and the superior portions of the spinal marrow. 

The nerves or nervous cords are similar in structure to the me- 
dullary matter of the brain, and consist of numerous filaments 
enclosed within a sero-fibrous tissue, the neurilema, similar to the 
dura mater of the brain. 

The nerves are intermediate between the nervous expansions 
or tissues in the organs, that are the recipients of external impres- 
sions, and the cerebro-spinal organs to which they propagate 
those impressions. They transmit also to the organs the stimu- 
lations and influences that are awakened in the brain, whence 
result locomotive movements, expressions, or convulsions, in the 
muscles, as produced by the excitement of the passions, volition, 
or morbid irritations; all the varieties of painful or pleasurable 
sensations; invigoration or torpor of capillary circulation, of the 
secretions, &c. For the conducting of these various excitations 
different nerves exist. Some for the voluntary movements; some 
for tactile impressions or the sensations; some for innervation, or 
the excitation of the organic actions in different tissues, and of 
functional actions. 
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The third portion of the nervous system of relation, is the 
nervous expansions or tissues existing in and entering into the 
composition of the organs. These exist independently of the 
brain or nerves. They are formed simultaneously with the organs 
of which they are a component part; and their formation is not 
prevented by the absence of the brain. In the acephalous foetus.the 
retina, notwithstanding the absence of the brain, is perfect in the 
eyes. In the other organs of the senses the same fact prevails. 

These nervous expansions or tissues are different in every organ. 
The retina, the olfactory expansion on the Schneiderian mem- 
brane, the nervous tissue of the labyrinth, and of the skin and 
internal mucous membranes, are each dissimilar, and of conse- 
quence cannot possess the same identical modes of action and 
function. The same impression made by the same substance, 
causes different phenomena in each. A galvanic current applied 
at the same time to the retina gives a sensation of light, to the 
tongue a peculiar taste, and to the skin a painful sensation of 
heat. The prick of a needle in the skin imparts a sensation of pain, 
in muscle excites contraction of its fibres, in the retina produces 
impressions of light. 

The difference of sensation in these cases must depend on a 
difference in the structure of the nervous expansion or tissue, that 
receives the impression, and the consequent difference of sensi- 
bility. 

In the lower animals, in which no central nervous mass exists, 
each portion of the nervous system is independent. In the higher 
order of animals and in man, in which new parts are added, and 
with each addition new functions exist, the nervous organs and 
functions, though distinct, become less and less independent. 
They are subjected to a centre of action, whose integrity is essen- 
tial to the accomplishment and regularity of their offices. In man, 
this physiological centre, is the superior portion of the medulla 
oblongata. To this point are transmitted by the nerves all tactile 
impressions, and whose transmission to this point constitutes 
sensation; for if the impression be prevented from reaching this 
point, as by ligatures on the nerves, or their division, no sen- 
sation is perceived. From this point also emanate the move- 
ments or stimulations excited and directed by volition and the 
passions, that when transmitted through the apparatus and nerves 

5 
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destined to voluntary movements, excite muscular contraction 
and produce locomotion, the expressions, &c. 

Respiration depends also on the integrity of this portion of the 
nervous structure, and the communication between it and the 
muscles appropriated to its performance. Hence death, in apo- 
plexy or fevers occasioning effusions at the base of the brain, or 
by the division of the eighth pair of nerves. 

But sensations are not the only impressions that are conveyed 
to the nervous centre, or volitions the only movements transmitted 
from it. All impressions, even those of the healthy vital or or- 
ganic actions and functions, are equally conveyed to the centre of 
nervous action, and every movement of this centre is reflected 
into the whole of the nervous apparatus. Of the transmission of 
the natural or healthy stimulations or impressions resulting from 
the organic and functional actions of our organs, we are not usually 
conscious, nor do they produce manifest evidences of their trans- 
mission; but in their anormal or morbid state, where the or- 
ganic actions become exaggerated in any one organ^then they do 
awaken perception, they create disturbance, they are repeated in 
the nervous centre, and this excited and disturbed action of the 
centre of the nervous system, is reflected into the whole system 
through the medium of the nerves, that emanate from it. 

Indigestible food in the stomach and bowels when the mucous 
tissue is irritated, and worms in the intestines, excite convulsions, 
especially in children and persons of a nervous temperament. In 
these instances the irritants are mechanical; the brain can be af- 
fected by them in no other manner, than by the increase of the 
irritation, or of the organic actions of the surface to which they 
are applied. But convulsions are an effect of irritation in the 
central nervous structure, appropriated to the excitation of mus- 
cular contraction or voluntary movements. The convulsions in- 
duced by the causes mentioned, must then be occasioned by the 
transmission of the irritation awakened in the gastro-intestinal 
mucous tissue, through the nerves, the only mode of communi- 
cation, to the brain; and the disturbance of its action is reflected 
into the muscular and other systems. Splinters and other me- 
chanical irritants lodged in a fascia, &c. and which can produce 
primarily no other than a local and mechanical irritation, occa- 
sion tetanus, which is a general spasm resulting from disorder in 
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the functions of the central mass of nervous structure governing 
the muscular system. But this morbid state has succeed to a local ir- 
ritation at the extremities of the nervous fibrils, or in the nervous ex- 
pansion of an organ, and consequently must be caused by the trans- 
mission of this irritation through the nerves to the central organs. 
Apoplexy, hydrocephalus, coma and other affections of the brain, 
are observed to succeed the administration of irritating drugs, as 
emetics, purgatives, &c. when the stomach and bowels are in a 
state of sanguine or inflammatory irritation, and which are occa- 
sioned in the same mode as convulsions, by the transmission of 
the stimulations excited in the gastro-intestinal mucous tissue to 
the brain. In these instances the transmission is not direct, hut 
through the medium of the ganglionic system. 

§ 2. — The Great Sympathetic, or Intercostal Nerve; or Gang- 
lionic Nervous System. 

Of the second division of the nervous system, the ganglionic, 
or great sympathetic, our information is exceedingly vague and 
indefinite. It performs undoubtedly a most important part in the 
production and support of the functions of the viscera, and of the 
phenomena of what has been named organic or vegetative life, 
nutrition, the secretions, &c. But removed as it is from a close 
inspection, or the reach of experiments, and compelled to rely in 
a great measure on analogical reasoning, our results in determin- 
ing its offices must be deficient in the positiveness that is to be 
desired in scientific investigations. An attention to the anatomi- 
cal arrangement and various distribution of the ganglionic system, 
may however enable us to throw some light on its functions. 

This system extends along both sides of the spine, penetrates 
the cranium through the carotid canals, enters the sockets of the 
e} 7 es, descends through the thorax, traverses the abdomen, and 
the two lateral portions meet and unite at the coccyx. It thus sur- 
rounds and includes within its circuitallthe viscera of the thorax 
and abdomen, to which it largely distributes nervous cords, and is 
intimately connected with some of the organs of the senses. 

This system consists of numerous nervous masses called gang- 
lions, and nervous cords and filaments. The ganglions have no re- 
semblance to any portion of the nervous structure of animal life, 
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or of relation. They are of a reddish or grayish colour, and soft 
spongy texture. They abound in fine blood-vessels, which is an 
indication of an active circulation and a function of importance 
in the economy. The true offices of the ganglions are not known; 
in this respect, all is conjecture. Bichat supposes them to be 
nervous centres, each independent, but connected with the others, 
and presiding over the nervous acts necessary to organic or vege- 
tative life. No positive facts sustain this doctrine. 

The nerves of this system have not a perfect similarity, and 
possess a different distribution. They may be divided into three 
classes. The first, which have a strong resemblance to the nerves 
of the cerebro-spinal nervous system, communicate immedi- 
ately with that system; they do not anastomose or give off 
branches, but appear to constitute a connexion between the 
ganglionic system and the cerebro-spinal system. The second 
pa^s from one ganglion to another, in which manner the whole 
are connected together and communications are established be- 
tween the different parts of this system. These nerves have also 
a considerable resemblance, consisting of bundles of filaments 
enclosed in a membrane, to the nervous cords of animal life. 
The last class proceed from the ganglions, anastomose with each 
other, ramify infinitely, forming plexuses, and are distributed to 
different organs. The nerves of this last class differ from the others. 
They do not consist of bundles of filaments, but appear to be 
formed of a soft pulp of a reddish colour and devoid of neurilema. 

From these plexuses proceed off nerves destined to the viscera, 
to arteries, and to muscles. The nerves that pass to the viscera 
plunge into them along with the arteries they receive. Those 
that belong to the arteries interlace so closely around them, as 
to form as it were an exterior nervous coat, and are expended in 
the arterial tunics. 

The muscular branches are in part distributed to muscles that 
are not influenced by volition, as the heart and the muscular tu- 
nics of the alimentary canal; while others are sent to muscles 
that receive nerves from the cerebro-spinal system and are con- 
troled by the will, as the diaphragm and muscles of respiration. 

The most important and the largest plexus formed by the anasto- 
moses and ramifications of these nerves, is the solar, arising from 
the semilunar ganglions. It is situated below the diaphragm, 
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behind the stomach and duodenum, which are freely supplied by- 
its nervous filaments. This circumstance, it is probable, gives to 
these organs the pervading influence they are observed to possess 
in the functions of the economy. This plexus is a connecting 
point between the two nervous systems, the cerebro-spinal and 
the ganglionic. The connexion is established by the pneumo- 
gastric or par vagum, which emanates from the medulla oblon- 
gata and anastomoses with the solar plexus, in which its last rami- 
fications are lost. 

Considerations based on the anatomical structure, lead to the 
following inferences as to the functions of the ganglionic system. 
a. It is not independent of the cerebro-spinal nervous system, 
but derives its nervous activity from its connexion with that sys- 
tem, b. It is connected throughout its whole extent by the nu- 
merous nervous filaments passing from one ganglion to another, 
and uniting together the different plexuses, c. The organs of the 
head, neck, thorax and abdomen, with the genital organs, which 
receive nervous filaments from this system, are placed in a com- 
munion of actions and impressions, which are transmitted from 
one to the other, and it is thus the principal instrument of the 
sympathies between those organs, d. Supplying the thoracic and 
abdominal viscera, and genital organs with nerves, and commu- 
nicating with the cerebro-spinal nervous system, it is the medium 
of communication between these organs and the nervous system 
of relation, e. Supplying the abdominal and thoracic viscera and 
genital organs, with numerous nerves, this system must be the 
chief agent in maintaining the exercise of their functions, f. 
From the quantity of nerves it distributes to the arteries, the 
closeness with which these vessels are invested with those ner- 
vous filaments, and which are lost in their coats, it must exer- 
cise an active agency over their circulation, and in this manner 
influence the secretions and nutrition, g. The muscles that re- 
ceive nervous filaments from this system, have this peculiarity, 
that they act without volition, or even consciousness. They 
must consequently receive the nervous stimulation for this pur- 
pose from the ganglionic system. 

From physiological and pathological facts, we derive a confirm- 
ation of these principles and obtain additional light in arriving at 
a knowledge of the functions of this system. It has been stated, 
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that the involuntary muscles, the heart and muscular coats of 
the alimentary canal, receive their nervous supplies from the 
plexuses of the ganglionic system. 

Muscular contraction requires always nervous stimulation for 
its accomplishment. The action of the involuntary muscles must 
consequently depend immediately on the ganglionic nerves. 

Nervous power is thus provided for these muscles, and at the 
same time is placed without the domain of volition and the lo- 
comotive nervous apparatus. 

This is a wise and necessary provision. Had not this indepen- 
dence heen established, every attack of convulsions would prove 
fatal by the spasms that would be induced in the heart. In the 
moments of ennui, of depression and despair, to which the mind 
is subject, when suffering under moral afflictions and calamities, 
self destruction would have been the constant refuge of the 
wretched against the evils attached to our existence, had the 
action of the heart been subjected to the control of the will, 
which could thus suspend its function and occasion instant death. 

The diaphragm and muscles of respiration that receive nerves 
from both systems, are under the control of the will to a certain 
extent. This provision was necessary for the production of 
phonation, or the various phenomena of the voice; for the per- 
formance of expectoration so necessary to disembarrass the lungs 
of mucus and foreign matters; to fix those muscles in violent 
efforts, &c. 

But the function of respiration is directly concerned in the 
maintenance of life, and to the support of the actions of all the 
organism. Hence it was an indispensable condition that the 
muscles by which it is performed, should obtain a nervous sup- 
ply from a source not liable to the accidents connected with the 
voluntary powers. 

The nervous system of relation or animal life has its actions 
suspended during sleep, and volition partakes of this condition. 
Respiration nevertheless continues unchanged. In apoplexy, a 
more profound lesion exists, and all the faculties and aclipns of 
the life of relation are aberrant, suspended, or even annihilated, 
yet respiration is but slightly affected, and continues to preserve 
existence in the organism for a considerable period. An oppor- 
tunity is thus given to repair the mischief, which would other- 
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wise be inevitably fatal. In these states the muscles of respira- 
tion can be enabled toexecute theiroffices only through the nervous 
ganglionic system, from which they derive the requisite nervous 
energy. It thus appears that a part of the functions of this sys- 
tem, is to place at the command of the viscera and the muscles it 
supplies with nerves, a stock of nervous power that is indepen- 
dent of volition, and exempted from the numerous sources of de- 
rangement that constantly occur in the nervous system of relation 
or animal life. 

The mucous tissues of the bronchia?, stomach, fauces, rectum, 
bladder, vesiculac seminales, and the testicles, are the seats of the 
sensations that constitute the instinct of want of respiration, of 
hunger, of thirst, of defecation, of urination and sexual' inter- 
course. These sensations depend on the ganglionic nerves of the 
tissues which are their seats. But the gratification of these in- 
stincts depend on acts that are entirely under the control of vo- 
lition, and which cannot be provoked directly by the ganglionic 
system. These instincts the will may for a time neglect to obey: 
and refuse to lend itself to the call of these sensations. But in 
a shorter or longer period, it must yield to their solicitations, and 
command the actions by which they are to be appeased. These 
instinctive or internal sensations, do not possess an equal power 
in compelling the acts of volition. Those attached to functions 
of the most immediate necessity, are the most imperative in this 
respect. 

The want of respiration is that which can be resisted the 
shortest time. This sentiment becomes so overwhelming, the 
stoutest resolution quails before it and yields to its demand. No 
one has ever been able to suspend voluntarily his' respiration so as 
to produce asphyxia. Hunger and thirst may be resisted and their 
gratification postponed to answer the means or the convenience 
of the individual, but when the system begins to suffer from the 
wants of nutrition or of fluids, these sentiments become irresisti- 
ble, and it is no longer possible to restrain the voluntary acts 
necessary to allay them. Hence the proverb, hunger will break 
through stone walls. The same observations are applicable to 
defecation and urination, which may be delayed for appropriate 
occasions. 

The want of sexual intercourse not being essential to the 
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maintenance or preservation of the individual, but intended for 
the continuance of the species, is less urgent in its necessity, and 
is also in its demand. It is consequently placed more effectually 
under the control of the will, which may resist its solicitations, 
and yield a compliance only in comformity to the regulations of 
moral discipline. 

The ganglionic system furnishing the principal nervous sup- 
ply to the surfaces, where are seated the instinctive wants of the 
organism, we have in the above facts the evidence; 1st, that the 
ganglionic system is the nervous apparatus of the instincts and 
internal senses: 2d, that it communicates to the nervous system of 
animal life, or relation, the wants of the economy; and 3d, is ca- 
pable of compelling that system to command the acts necessary 
to supply those wants. . 

The interrogation of pathological phenomena will furnish ad- 
ditional elucidation to this subject. 

Irritations excited in the mucous tissue of the stomach and 
small intestines, by the impressions of irritating agents, will ex- 
cite irritations in the brain, and sometimes spinal marrow. The 
acute inflammations of the gastro-intestinal mucous tissue rarely, 
it may be asserted, never fail to occasion cerebral or spinal inflam- 
mation. Hence they are invariably attended with head-ache and 
delirium, pains in the back, and often neuralgic pains in the ex- 
tremities; they frequently occasion coma, apoplexy, hydrocepha- 
lus, convulsions and paralysis. The chronic inflammations of 
the same tissue, are also productive of chronic inflammations of 
the cerebral organs, and hence we find mania, monomania, cata- 
lepsy, epilepsy and hysteria, are frequently connected with that 
state of the digestive organs. The connexion between the cere- 
brospinal organs, and the mucous tissue of the stomach and small 
intestines, by which the actions of the one are transmitted to the 
other, is most probably effected through the nerves of the gan- 
glionic system, and the inosculation of the solar plexus with the 
par vagum. 

None of the viscera that are placed under the influence of the 
ganglionic system of nerves, exercise so decisive and prominent 
an action over the cerebro-spinal nervous organs, as the stomach 
and small intestines, especially the stomach. This circumstance 
as was previously observed, is in correspondence with the larger 
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supply of ganglionic nerves it receives, and its more intimate as- 
sociation with the cerebral organs through the solar plexus and 
par vagum. 

The irritations and morbid condition of the stomach, exer- 
cise an active influence over all the organs embraced under 
the dominion of the ganglionic system, and the morbid condition 
of any of those viscera are reflected on the stomach. There is 
thus established a reciprocal sympathetic influence between the 
vicera of organic life, or those over which preside the ganglionic 
system of nerves. 

The heart more than any other experiences this agency of the 
stomach. The irritations of the mucous tissue of the stomach, 
with few exceptions, are extended to the heart; its action becomes 
quickened and febrile symptoms are induced. The same result 
may occur from the irritations of any of the other viscera, but 
it is less constant with them than with the stomach; and in re- 
ality, it will most generally be observed, that when fever attends 
on the inflammations of other organs, the stomach has partaken 
of the morbid irritation. The general occurrence of these facts, 
at one time, induced M. Broussais, to entertain the opinion and 
inculcate the doctrine, that irritation of the gastro-intestinal mu- 
cous tissue, was a necessary prelude to the establishment of fever, 
without which it was never manifested. This absolute generali- 
zation of facts, perfectly excusable from the frequency with which 
they are observed, was too hastily made, and in the manly and 
frank spirit of a true philosopher, has been amended upon mature 
observation and reflection. 

With less promptness and less constancy, the other organs in 
this connexion, respond to the morbid irritation of the gastric 
mucous surface. An example is afforded in acute gastritis, in which 
the eye is always injected with blood, the fauces and tongue are arid 
and inflamed, the lungs often partake of the disorder, and respira- 
tion is impaired or deranged. The liver, the kidneys, the genital 
organs, all display more or less of disturbance, in their functions 
corresponding to the degree of the gastric disease. The acute irrita- 
tions of those organs are attended, in a like mode, with disorder 
and disturbance of the stomach and its functions. Thus inflamma- 
tions of the kidneys, uterus, liver, and sometimes of the eye, are 

6 
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productive of an irritable state of the stomach, exciting nausea 
and vomiting. 

The above pathological phenomena exhibit; first, a close con- 
nexion between the stomach and the brain, by which they mu- 
tually reflect their irritations on each other; and second, that the 
different organs to which the ganglionic system sends nerves, pos- 
sess a free communion in their actions, which is most extensive 
and active between those organs most abundantly supplied with 
nerves. The ganglionic system, from these facts, would appear to 
be the medium of the sympathies, that bind together the viscera 
of the splanchnic cavities — the cranium, thorax, abdomen, and 
the genital organs. 

From the preceding anatomical, physiological and patholo- 
gical considerations, the functions depending on the ganglionic 
system, may be embraced under the following heads. 

a. It is not independent of the nervous S3 r stem of relation. It 
does not collect to a fixed centre, like the encephalon, nervous 
impressions or stimulations of which it takes cognizance similar 
to the central organ, the brain and medulla oblongata, and from 
which originate other stimulations exciting especial actions. 

b. This system is generally connected throughout its extent, 
from the cranium to the pelvis. 

c. It is connected with the cerebro-nervous system, from 
which it derives, and to which it transmits its nervous stimula- 
tions. Its principal medium of connexion with the brain, is by 
the par vagum and solar plexus. 

d. It is the principal and most active agent in conveying ner- 
vous stimulations or power, which it derives from the cerebrospi- 
nal system, to the viscera of the abdomen, thorax, and genital or- 
gans. 

e. It influences the circulation of the vessels of those cavities, 
and in this manner has an effective agency in the secretions and 
nutritions. 

/. It places at the disposal of the abdominal and thoracic vis- 
cera, and involuntary muscles, nervous power for the support of 
their functional acts, necessary to the maintenance and preser- 
vation of the individual, and which is thus abstracted from the 
immediate control of volition, and defended from the numerous 
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and sudden derangements to which the cerebro-spinal nervous 
system is liable, from moral and physical causes. 

g. It is the nervous apparatus of the instincts or internal senses, 
and by the nervous filaments it distributes to the internal mucous 
membranes, makes them the seat of the internal senses. 

The instincts or internal senses are modes of being analogous to 
irritations, of the internal mucous membranes, which excite nerv- 
ous stimulations in the ganglionic nerves. Thus common irritation 
at the termination of the rectum, imparts an incessant sense of 
want of defecation; at the neck of the bladder, of want of urina- 
tion; in the vesiculseseminalesand testes, of want of coition; in the 
stomach, as is seen in chronic and the subsidence of acute inflam- 
mations, and in some fatal cases of fever previous to death, a 
sentiment of hunger, which the patient cannot resist or conlrol. 

h. It communicates to the cerebro-spinal system, the stimula- 
tions that constitute the instincts or internal sensations, and thus 
brings under its cognizance, and makes known to the intelligence, 
the wants of the viscera, and the organism. 

J. It can, when necessary, force the attention, or consciousness, 
and volition to the wants of the viscera and economy, and can 
compel them to command the voluntary movements requisite to 
supply those wants, or to procure their gratification. 

k. It conveys morbid irritation of the mucous tissue of the 
stomach, to the apparatus of the voluntary movements, and ex- 
cites them into action, without the concurrence of the will, and 
even in opposition to its dictates. Hence convulsions, spasms, 
&c; hence also, the violent struggles of those whose stomachs 
are excessively irritated by ardent spirits, indigestible food, and 
other causes; and which they find it impossible to resist. In a 
similar mode, the moral or affective faculties, are irritated and 
excited by irritations of the mucous membrane of the stomach. 
This is a productive cause of numerous crimes, especially from 
the abuse of ardent liquors. The slightest opposition or con- 
trariety, occasions, then, the fiercest explosions of temper, and 
leads to the perpetration of acts, at which the individual, when 
sobered, shudders with horror. The same effect occurs from the 
irritation of hunger, and in those of irritable stomachs, during the 
act of digestion. 

/. The ganglionic system is intermediate, or is the organ or 
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medium of communication between the brain and spinal marrow, 
and the viscera of the thorax, abdomen, and the genital organs; or 
between the organs of relation or animal life, and the viscera 
of organic or vegetative life. 

m. It is the organ of the sympathies, healthy and pathologi- 
cal, between the different organs of organic life, (the thoracic, 
abdominal and genital,) and between them, and the brain and 
spinal marrow, or the organs of relation. 

In this manner, the nervous system in its totality, is interme- 
diate to all the organs. It connects them by ties so intimately, 
that the changes which supervene in one organ, is perceived, not 
only in the central mass, but determines through it, modifications 
in the actions or states of other organs. This transmission of ac- 
tions from one organ to another, having no immediate functional 
dependence, or structural relation, constitutes sympathy, of which 
the nervous system is the organ or instrument. 

The nervous tissue, from its vascularity, is subject to sanguine 
irritation and inflammation, similar to the other tissues, and 
which is attended with the usual results of disorder and distur- 
bance of function, and disorganization of its structure. 

The cohsequences of inflammation in nervous tissue, will offer 
the most diversified results, and be productive of the most varied 
'phenomena, according to the offices of the part in which it may 
be located, and the degree of its intensity. In the hemispheres 
of the encephalon, it will give origin to the numerous forms of 
mental alienation, maniacal delirium, monomania, melancholia, 
dementia; in the central masses regulating the movements, to con- 
vulsions, to chorea, to spasms, to paralysis; in the apparatus of sen- 
sibility, to the different shades and states of the sensations, burn- 
ing, itching and lancinating pains — neuralgia ; or to a total loss of 
feeling. 

The nervous system being a complicated structure, whose nu- 
merous organs are perfectly distinct, and whose functions are 
entirely different, any one may be separately affected without 
necessarily involving the others. 

The intellectual and affective faculties, are each distinctly sub- 
ject to be highly disordered without sensibility, or locomotility, 
or innervation being disturbed. The locomotive faculties may 
be seriously implicated, while the intellectual and moral, are in 



NERVOUS SYSTEM. 43 

the most perfect integrity. The same is observed of sensa- 
tion. 

In the same apparatus of organs, a part only ma)' be deranged, 
while the remainder executes its functions in a perfect manner. 
Partial paralysis and spasms, afford examples in the apparatus of 
locomotion. Neuralgic pains affecting certain nerves, present 
instances to the same purpose, in the apparatus of sensation. Mo- 
nomania, or derangement on one train of ideas, the mind per- 
fectly sane, and even vigorous on all others, is an exhibition of 
the same occurrence in the intellectual organs. 

Each part of the nervous system appears to produce its own sum 
of nervous principle or power. It is not a common stock diffused 
and transmitted throughout the whole. For example, the nervous 
cord or nerve, the nervous expansion or membrane in an organ, 
and the central organ in the brain, each produces in its substance 
its own stock of nervous principle or neurosity, as it may be 
termed. To occasion the particular phenomena of a nervous 
function, as of sensibility, or locomotion, or of the senses, for 
instance, the connexion between all the parts of the apparatus 
appropriated to that function must exist, and each be in a natural 
state. 

The impulse or stimulation that elicits the particular ner- 
vous phenomenon, as light impinging on the retina, which occa- 
sions vision; the vibrations of the air, transmitted to the nervous 
membrane of the labyrinth, whence is caused hearing: tactile 
impressions on the skin, producing sensation; volition directed 
on the organs of voluntary motion, that gives rise to voluntary 
movements, &c, is, then, extended through the whole series of 
the apparatus, and the function is complete, the phenomena are 
perfect. 

A defect or interruption in any one part of an apparatus, is 
attended with defect or suspension of the function and phenomena, 
depending on that apparatus, corresponding to the degree and 
extent of the lesion. From these causes proceed the local and 
limited nature of most of the affections of the nervous system. 

The nervous principle, the immediate agent of the nervous 
phenomena, is constantly fluctuating. It is exhausted by its ac- 
tivity, and requires a constant recuperation. Hence all nervous 
phenomena are intermitteut,or have periodsof repose and of action 
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The production of this principle, and the persistence of the ner- 
vous functions, are immediately concatenated with the free and 
healthy circulation of oxygenated or arterial blood.- The moment 
unoxygenated or venous blood passes into any portion of the 
nervous system, or its circulation is interrupted, the functions 
and actions of that part cease. A ligature placed on an artery 
supplying a limb, destroys the sensibility and capacity of motion 
in that limb, until the circulation is restored. If the function of 
the nervous organ be immediately essential to vital phenomena, 
the presence of black or unoxygenated blood proves fatal. This 
is the cause of death from asphyxia, occasioned by black blood 
passing to the brain and medulla oblongata, which annihilates 
the functions of the respiratory nerves, and prevents the restora- 
tion of that vital function. 

The nervous principle is thus immediately dependent on the 
state of the circulation in the nervous structure, and when this 
deviates from its natural or healthy condition, in any portion of 
the nervous system, there is a proportionate morbid change in 
the functions of that portion. Most of the morbid conditions of 
the nervous system have their origin from this cause. 

Sanguine irritation and inflammation of nervous substance, as- 
sume both the acute and chronic shape. The acute is the most 
clearly marked and the best known. The symptoms created by 
them have been classed by nosologists under the head of Neu- 
roses, and seldom have they been regarded as connected with the 
vascular derangement of the nervous structure. 

Inflammation of nervous substance is productive of various al- 
terations of structure. The medullary portion acquires a slight 
reddish or pink tmt, while the cortical becomes dark; it offers, 
when sections are made, numerous red points from the divided 
capillaries that have been injected with blood; it is firmer, more 
compact and drier than is natural. A higher degree of action oc- 
casions suppuration, which is often local and collected into ab- 
scesses. But it frequently is more diffused and produces exten- 
sive softening of the nervous substance, which in its highest de- 
gree is analogous to gangrene. 

The vessels that convey blood to the nervous structure, sur- 
round its exterior, and are enveloped in a cellular tissue, the pia 
mater, which is covered in the brain by a serous tissue — the arach- 
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noid membrane. Sanguine irritation and inflammation in the nerv- 
ous substance, producing towards it an increased afflux of blood, the 
net-work of vessels on its exterior are necessarily congested with 
blood, and the membranes surrounding it, always partake of its 
inflammation. The pia mater, in the inflammation of the brain, is 
uniformly loaded with blood in the part covering the inflamed 
portion, and presents different phenomena, the result of its own 
irritation and inflammation, as effusion of serum, of a gelatin- 
form fluid, of coagulable lymph, &c. The arachnoid is frequent- 
ly affected, also, consecutively to the inflammation of the brain, 
when serous fluid is effused between its surfaces, it is rendered 
opaque, thickened, &c. Most generally, however, the arachnoid 
secretion is not augmented in the inflammation of the cerebral 
structure; the effusion being found in the web of the pia mater, 
beneath the arachnoides, and not within its sack, as it is mostly 
supposed to be. 

The nervous power or material, is directly influenced by its 
peculiar modifiers, and these acting in excess may occasion mor- 
bid oranormal phenomena, independent of sanguine irritation, or 
inflammation, in nervous substance. This constitutes nervous 
irritation. 

Persons, especially females, of a highly nervous temperament, 
with great activity of the nervous system, will often be thrown 
into hysteric convulsions by a sudden moral impression, or an 
unexpected occurrence, as a loud noise; and mechanical irritation of 
a nerve, or the posterior columns of the spinal marrow, will 
cause convulsions in the muscles. In these instances the dis- 
turbance is provoked in the nervous principle or agent, or the 
neurosity independent of vascular action. 

Sanguine irritation and inflammation of a highly acute charac- 
ter in a tissue, attended with acute pain, in those of a nervous 
temperament, by the local nervous excitement they occasion, often 
cause convulsive, spasmodic, or other nervous phenomena. In 
such cases, the nervous disturbance is wholly independent of 
sanguine irritation in the nervous substance itself. It is a com- 
plication accompanying, and often masking the more important 
inflammatory action that lias been merely the exciter of the nerv- 
ous symptoms. 

Purely nervous irritation is a consequence of excessive stimula- 
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tion, or impression on the nervous matter, by those causes or agents, 
which in the order of nature, are capable of modifying its condi- 
tion. Nervous irritation is in this respect analogous to sanguine 
irritation: it is caused by excess in the natural or healthy action 
or movements of the nervous substance, as sanguine irritation 
consists in excessive or exalted action of vascular tissue. 

A principle of importance from its practical bearing is esta- 
blished by these facts; viz. that nervous symptoms or disorder of 
nervous functions, will arise from two causes: 1st, sanguine irri- 
tation, or inflammation in the nervous structure orsubstance; and 
2d, simple nervous irritation produced by the excessive impres- 
sion of the modifiers of nervous energy, or its too great activity. 

Sanguine irritation or inflammation in tissues rich in nervous 
structure, and having an intimate connexion with the nervous 
system, is often an exciter of nervous irritation, and nervous irri- 
tation, when highly aggravated and intense, becomes, also an ex- 
citer of sanguine irritation. 

Sect. IX. — The Tegument ary, or Cutaneous System. 

The tegumentary, or cutaneous system, is spread over all the 
surfaces that have directly or mediately exterior communications. 
Hence it covers the entire surface of the body, and penetrating 
the interior, it lines the cavities having an external opening, such 
as the mouth, the oesophagus, the stomach, the intestines, all the 
excretory ducts that terminate in these portions — salivary, hepa- 
tic, and pancreatic. It lines also the aerial passages, the nasal 
fossae and their sinuses; the genital, urinary organs, &c. 

This system is divided into two secondary systems, the exter- 
nal tegumentary or cutaneous, designated as the skin, (cutis,) 
or common integument, and the internal tegumentary, or the 
system of the mucous membranes. There are considerable dif- 
ferences in some respects between these two sections, yet they 
are only modifications of the same structure. They are continu- 
ous, the one passing into the other; they have the same form, 
same structure, and nearly similar functions. The most consi- 
derable portion of the system of the tegumentary membranes, is 
the skin and the mucous membranes succeeding to it, which last 
forms a tube, extending from the head and through the trunk, 
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named the alimentary canal, commencing at the mouth and ter- 
minating at the anus. Besides this last mucous membrane, there 
exist others of less extent, which penetrate into the intermediate 
substance between the two sections, and represent ramified cul- 
de-sacs — as the internal membrane of the meatus auditorious ex- 
ternus; that which lines the internal face of the palpebra or eye- 
lids and the anterior face of the eye and lachrymal passages — that 
which penetrates the mammary glands through their excretory 
ducts; and the lining membrane of the genital and urinary organs. 

The internal tegumentary or mucous membrane has numerous 
appendances or prolongations. In the cavities of the mouth and 
nose, it extends into the salivary and buccal glands; in the 
pharynx it divides and sends a large branch into the trachea 
artcria, which ramifies in the bronchial tubes in the form of culs- 
de-sacs, forming the interior membrane of the respiratory organs. 
Another branch is sent through the Eustachian tube into the in- 
ternal ear. Below the diaphragm it forms new cul-de-sacs, send- 
ing prolongations into the interior of the liver and pancreas 
through their excretory ducts. 

Mucous membrane forming the internal cavity of all secreting 
glands, and constituting so considerable a portion of their struc- 
ture, has led some physiologists to regard the glands as append- 
ages to the mucous membranes. 

The tegumentary system every where presents two surfaces. 
The one adherent, the other free. In the mucous membrane the 
adherent surface is external, and the free, internal; in the skin 
this arrangement is reversed. The free surface of the tegumentary 
system, especially the internal or mucous membranes, is disposed 
in folds, projections and depressions, in different manners and of 
different nature, that increase its extent. This surface is in 
a constant relation, either continued or occasional, with sub- 
stances wholly foreign to the organization. The adherent surface 
is connected to the subjacent parts by a layer of cellular tissue, 
that has received in some organs the improper name of nervous 
coat. 

The tegumentary membrane is a compound structure composed 
of several la}'ers, which are the derma, the vascular reticulated 
texture, the papillary tissue, the mucous layer or body of Mal- 
pighi, and the epidermis. In the tegumentary membrane are 
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observed in addition to the layers of which its body or mass is 
composed, numerous simple glands or secretory organs, known 
under the names of follicles and crypta?. They appear to result 
from a simple depression of the tegumentary membranes. 

The tegumentary system enjoys sensibility and irritability in 
the highest degree. In these respects it surpasses the other tissues 
of the organism. These properties, however, vary considerably 
in different portions. 

This system envelopes all the organs, surrounds the mass of 
the body, and consequently is exposed to all the impressions of 
exterior agents. It is placed on the outer boundary of the organ- 
ism, and receives the first aggression of substances that are 
foreign and injurious to the economy. It is through the medium 
of this tissue, the relations of the organism with the exterior 
world are maintained. It constantly absorbs and introduces ex- 
ternal matter into the economy from without; and expels mat- 
ters not adapted to its wants from within. It is the limit and 
means of communication between the individual and the rest of 
nature. This system is the most important portion of all the 
organs of vegetative life or of nutrition. 

The tegumentary system is the organ of general sensation, and 
of many special sensations; of the absorptions and exhalations. 
The different portions do not all partake equally of these func- 
tions, a difference arising from modifications in its structure. 

From the nature of the functions of the tegumentary mem- 
brane, and the activity of its vital properties, it is more exposed 
to morbid impressions, and to disturbances in its mode of action 
or being, than any other of the organs. Hence the frequency of 
its deviations from a natural state; and the importance it assumes 
in all pathological conditions of the economy. It is connected 
by the closest ties of sympathy with all the important organs, and 
it exercises the most extensive, it may almost be said unlimited 
influence, over the general health; and very speedily partakes 
itself in all the changes that supervene in other organs. The 
life, the condition of the vital or organic actions of every organ, 
may be regarded as immediately depending on the life, the state 
of the vital or organic actions of the tegumentary system. 

From these observations on the general tegumentary system, 
we pass to a general consideration of the peculiarities important 
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to be known as illustrating its physiological functions, the patho- 
logical states and therapeutic relations of its principal divisions. 

§ 1. — External Tegument, or Skin. 

The skin or cutis is that portion of the tegumentary system, 
that forms the envelope of the entire external surface «f the 
body. Being the limit of the body, the form of this is exactly 
represented by the skin. It is apparently pierced with openings 
at several points, as the mouth, the nostrils, the genital organs, 
the anus, &c. No interruption in the continuity of structure does 
however occur. At those points, the external tegument or 
skin, folds on itself, as it were, or is reflected, and passes into the 
interior, where it forms the mucous membranes. 

The skin differs from the mucous membranes, in being more 
dense, more solid, drier, and possessing fewer vessels. 

The skin is the seat of tactile, or passive involuntary sensa- 
tions; and of touch, or active voluntary sensations. It exhales 
also two kinds of fluids, the sebaceous, and a fluid of great tenuity, 
which commonly passes off in the form of vapour, (insensible 
perspiration,) or, when augmented, in the liquid fluid state, 
(sweat.) The amount of this exhalation is very considerable, but 
which differs according to the circumstances in which the indi- 
vidual is placed. The regularity of this function is of great im- 
portance to the animal economy, and if interrupted, is always at- 
tended with more or less of disorder in the function of some 
other organs, or portions of the tegumentary membranes. 

The skin certainly cannot be regarded as an active or impor- 
tant organ of absorption. The removal of the epidermis facili- 
tates this process, and this mode of influencing the actions of the 
system, constitutes the endermic medication. 
1 The skin is endowed not only with sensibility, but is in the 
highest degree irritable. It presents itself to the medical prac- 
titioner in an interesting light, considered in its pathological, the- 
rapeutic or hygienic relations. 

The structure of the skin, as has been shown, being compli- 
cated, each of its component tissues may be separately the subject 
of disease and alterations of structure. This is one great cause-of 
tKe variety in the appearances or characters of cutaneous diseases. 
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The external tegument from its extreme irritability is the fre- 
quent subject of irritation and of inflammation, which assume 
different forms, and receive different names, according to the 
different layers and component elements of the skin that are their 
seat; according to the intensity of the morbid state, and the 
nature of the product that is secreted. The positive nature is the 
same"in all, notwithstanding the variety of aspects these affections 
exhibit. The diseases of the skin, studied, as they have hereto- 
fore been> in their external characters, in their forms and causes, 
which are often merely conjectural, and not from the anatomical 
structure in which located, and the physiological changes induc- 
ed, have been little understood; the utmost confusion has pre- 
vailed in their classification, and their treatment has been almost 
entirely empirical. 

The inflammations that present the erythemoid character, as 
erysipelas, the red patches of scarlatina, that which results from 
slight burns, from the action of rubefacients, vesicatories, fric- 
tions, &c, consist in the sanguine injection of the vascular reti- 
culated tissues, but when intense, involves all the different tunics 
of the skin. 

In the slighter degrees of this inflammation, there is merely 
redness of the surface, with some heat and itching, which soon 
disappear, and the cuticle is detached in furfurace*ous scales. The 
reticulated vascular tissue is the sole and chief seat of the disease. 
Should the patient die from other accidents, no trace remains 
after death. 

A more intense degree of the inflammation extends to the 
derma, the tumefaction is then greater, the part is renitent, and 
an exhalation more or less considerable, according as the inflam- 
matory action is greater or less intense, of a serous or yellowish 
fluid takes place, forming minute vesicles — phlyctense or ampullae. 
When these are broken, and the inflammatory action is main- 
tained, a purulent secretion is established. 

A more active degree of the inflammation will often be ex- 
tended through the skin, into the cellular tissue beneath, which 
becomes cedematous, or the seat of a purulent secretion, according 
to the degree and extent in which it is effected, and is termed 
phlegmonous erysipelas. 

Inflammation of the skin, when excessive, often terminates in 
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gangrene. It is subject also to limited haemorrhages, forming 
petechia? in malignant forms of fever. 

Besides the diffused inflammation just noticed, whose princi- 
pal feature is derived from the vascular reticulated tissue, the skin 
is subject to special local acute inflammations, whose prominent 
character is the development of pustules. Such are the small-pox, 
varioloid, vaccine and measles. The tunic or layer of the skin, 
the seat of these affections, is not clearly ascertained. It is usually 
supposed to be the derma, in variola and vaccine. The question 
is not definitely settled, but I am more disposed to regard the 
external vascular tissue, as the portion of the skin in which the 
exanthemata are placed. It is certain that when the disease is 
severe, the derma suffers from ulceration. The exanthemata? 
produce pustules of a rounded form, and are the results of a 
local exaltation of the organic action of the cutaneous tissue, 
which, from a central point extends to a limited distance, presents 
the characters of inflammation, and produces the formation of a 
particular fluid. 

Theexanthematae are, however, more properly small abscesses, 
that occur in greater or less number. Those of small-pox and 
vaccine are of a rounded form, flattened, with a central depression, 
and an interior areolar disposition. The depression is caused by 
the adherence of the cuticle in the central point, by means of 
small filaments to the subjacent tissue, while the secretion of the 
pustular fluid elevates the surrounding cuticle. The pustule is 
thus formed by a partial separation of the cuticle, caused by the 
fluid secreted beneath it. When the pustules are few in number, 
they are always distinct, but when numerous, the pustular fluid 
is secreted on so many points, the cuticle is separated too exten- 
sively to confine it in a limited sphere. In the first case we have 
discrete small-pox, in the last confluent small-pox. 

The skin is subject in its various tissues, to chronic inflamma- 
tions, forming the numerous chronic, eruptive and exanthema- 
tous affections, as herpes, taenia, &c. Some of these commence 
in the superficial layers, others in the sebaceous and mucous fol- 
licles. Notwithstanding the great variety of forms assumed in 
the exanthemata?, they are all the result of inflammation located 
in some of the component elements of the skin, and are most suc- 
cessfully treated by the antiphlogistic means directly applied. 



54 INTERNAL TEOUMENTARY SYSTEM. 



^ 2.— Internal Tegumentary System, or of the Mucous Mem- 
branes. 

The mucous membranes consist of all those portions of the 
tegumentary membranes, which succeeding to, or continuous with 
the skin, plunge into the interior of the body, and line all the 
cavities having exterior openings. This system is narrower and 
more contracted than the external, but it is more extensive, lon- 
ger, and more diffused throughout the organism. It receives its 
name from the follicles that are a part of their structure, and 
that secrete on the surface of these membranes a viscous transpa- 
rent fluid. This fluid is called animal mucus, and is found only 
on the surface of mucous membranes. 

The internal tegumentary tissues consist of two independent, 
unconnected portions, each having a separate external opening. 
The one is the mucous membrane lining the alimentary canal 
from the mouth to the anus, the aerial nasal passages, &c: the 
other comprehends the genito-urinary mucous membrane lining 
the genito-urinary organs. The first in its course sends off many 
prolongations into different conduits, excretory canals, glands, 
&c. as has been mentioned. 

The internal or free face of the internal tegument or mucous 
membranes, is not like that of the skin smooth and even. It 
presents many inequalities that are greater in some parts than 
others. The most considerable of these are folds, which some- 
times form complete valves; the velum pendulum and ileo-coecal 
valve are examples. Others less considerable, exist in the small 
intestines, where they are known as the valvulse conniventes. 

Besides these inequalities, there are others formed by small 
projections called papilli and villi; and others made by small de- 
pressions, constituting mucous follicles. 

The papilli are conical eminences, remarkable on the tongue, 
&c: the villi belong to the gastro-intestinal mucous membrane; 
they are especially to be seen in the stomach, duodenum and 
jejunum. 

Considerable difference exists in the structure of the internal 
and external tegumentary membrane. The first does not exhibit 
in every portion all the layers to be found in the external. 
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Besides the chorion or derma, which is the principal layer, 
the mucous membranes contain in their structure, follicles or 
cryptae, papillae and villi. 

The mucous cryptae or follicles have the appearance of small 
cysts, or blisters, or miliary granulations of a grayish-white co- 
lour, having narrow necks, opening on the free surface of the 
mucous membranes by small infundibuliform orifices. They are 
in some parts of this tissue simple and discrete; in other parts 
agglomerated in laminae. The tonsils, the prostrate gland," the 
glands of Cowper, the carunculae lachrymales, are only follicles 
aggregated together. In the stomach they are smaller than in 
the rest of the alimentary canal. Between the pylorus and duc- 
tus choledochus, they are numerous and projecting. At the end 
of the ileum, the agglomerated laminae of the cryptae become more 
extended, and the cryptae themselves much larger. In the colon 
they are more disseminated. 

The papillae are small eminences, vascular, nervous and erectile, 
scattered over the surface of the mucous membranes. In the 
organs of taste, they are fungiform or conical, and pediculated. 
It is said that when examined with a glass, they appear to be 
composed of small crooked vessels, united by a mucous pulp. 
They possess an acute and lively sensibility, proving them to be 
well supplied with nerves, which in some parts are to be disco- 
vered by dissection. The papillae commonly surround the small 
excretory ducts of the cryptae, that are disposed in their inter- 
stices. They are more numerous and larger in the lingual mucous 
membrane, than any other portion of this tissue. 

The villi are met with only in the gastro-intestinal mucous 
membrane. By some anatomists it is considered as different 
from the mucous membranes, and is called the villous membrane. 
The difference is not however important. The villi are small 
foliated eminences, that exist in great numbers upon the interna! 
membrane of the small intestines. 

When the intestines of a living animal are examined with a 
glass, numerous small drops of a transparent fluid, totally differ- 
ent from the viscous mucus filling their intervals, is observed 
oozing from the extremities of the villi, which are straitened 
and erect. They are thus demonstrated to be the scat of the se- 
rous exhalation, which is so copiously discharged by the action 
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of some purgatives and in diarrhoeas. The villosities of the 
gastrointestinal mucous membranes, are organs of absortion as 
well as exhalation, and are in structure small capillary fasciculi 
enveloped in a fold of the cellulo-vascular pellicle, that lines the 
interior of the intestinal canal. 

The mucous membranes derive their nerves from the nervous 
system of relation — the cerebro-spinal, and the organic nervous, 
or ganglionic system. These nerves are not distributed equally 
to all portions of them. The bronchial, cesophagian and gastric 
mucous membranes, are those that principally receive cerebro- 
spinal nerves. That of the small and large intestines are fur- 
nished with but a small number, if any, of the nerves of relation. 

The coloration of the mucous membranes varies in different 
parts, and depends on its vascularity. The conjunctiva on the 
globe of the eye, is colourless and diaphanous; lining the palpe- 
brae it is reddish. This is the hue it generally possesses in the 
vicinity of the skin, as on the lips, tongue, fauces, &c. In the tra- 
cheo-bronchial mucous membrane, the hue is roseate in the larynx, 
and nearly white as it descends into the tracheaeand bronchiae. The 
hepato-cystic membrane is also white. The vulva presents it of a 
lake colour, which disappears in the vagina, where it is grayish- 
white. The villous membrane of the stomach and intestines in 
infants is transparent, and of a white, tinged with rose. In adult 
life it is a pearl white, preserving still a faint rose; towards the 
middle of life, it is a dull white with frequently a slightly 
grayish hue; which, in advanced age, deepens almost to an ash. 
But this last colour is most probably caused by chronic inflam- 
mation. 

The mucous membranes possess irritability and susceptibility 
to the impressions of stimuli in an elevated degree. Their sen- 
sibility differs very considerably: except in a few points, in the 
vicinity of the external teguments, as the lips, mouth, nostrils, 
glans penis, &c. in which sensibility is very exquisite, this pro- 
perty is obscure. It is doubtful whether, in the natural state, the 
small and large intestines are endowed with proper tactile sensi- 
bility. 

The functions of the mucous membranes are various. They 
are the organs of absorption, and of a serous and mucous secretion. 
The first proceeds from the papillae and villi, and the last from 
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the mucous follicles or cryptac. The mucous secretion is not the 
same in every part of the internal tegument; animal mucus, how- 
ever, always forms its base. 

The mucous membranes are, besides their special nervous con- 
nexions, the seats of the internal senses, and give rise to the 
wants of the individual. Thus the gastric mucous membrane is 
the structure in which the sensation of hunger is experienced; 
the pharyngeal mucous membrane is that where thirst is perceiv- 
ed; the bronchial mucous membrane experiences the sentiment of 
suffocation, by which it gives warning of a deficiency of air, or 
its improper quality, &c. They are also the seat of some of the 
most important of the vital functions, as digestion in the gastric 
mucous membranes; respiration in the bronchial; and glandular 
secretions, probably, in the prolongations into the different glands. 

The structure, the functions, the organic and nervous con- 
nexions, elevate the internal tegumentary system, or mucous mem- 
branes, to the highest rank in the organic tissues. The due and 
natural performance of its important functions, are absolutely re- 
quisite for the preservation of health. It bears the most intimate 
relations with the external tegumentary system; with the circu- 
lation and its central organ, the heart; with the nervous system, 
&c, and influences them in the most marked manner, both in a 
physiological and pathological state. 

From the view we have taken of the internal mucous tissues 
or integuments, it will not appear surprising they should com- 
mand so much attention in modern pathology, in which they are 
made to perform so important a part. As a surface of relation, 
they are incessantly exposed to the aggressions of exterior sub- 
stances; as the seat of the wants, they are liable to be affected by 
accidents, which prevent their gratification, or by imprudences 
and errors in their indulgence; as the organ of different important 
functions, and holding intimate organic functional and sympathe- 
tic connexions with the other organs and tissues, they are sub- 
jected to have their actions deranged by whatever disturbances 
exist in the actions of other portions of the organism. The anor- 
mal or pathological conditions of the tegumentary system, and es- 
pecially of the internal or mucous membranes, compose two- 
thirds of the catalogue of diseases, and they are more or less con- • 
cerned in nearly the remaining third. 

S 
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The most common of the morhid conditions or anormal state 
of the mucous memhranes, is the exaltation of their organic actions 
or nutritive faculty; or in other words, irritation and inflammation. 

The inflammation of these membranes is accompanied with dif- 
ferent appearances and structural derangement, which has led to a 
division into different kinds or species of inflammation. The differ- 
ence is, however, only apparent. They are essentially the same. 
This apparent difference arises 1st, from the intensity of the inflam- 
mation; 2d, the elements or component parts of the membrane that 
are its seat; and 3d, the quality of the sanguine or nutritive 
fluid. 

The most common form assumed by the inflammation of the 
mucous membranes, is that which may be termed erythemoid. 

The first character of acute erythemoid inflammation is a red- 
ness, varying from a rose to a blackish brown; it also is manifest- 
ed by superficial, lightly injected capillaries, which augment to uni- 
form lamince of the deepest hue, and occupying the whole thick- 
ness of the membrane. In the mucous membranes properly 
called, the redness is seldom defined by positive limits, but dimi- 
nishes gradually from the centre of the inflammation. In the 
villous coat of the stomach and intestines, on the contrary, it is 
abrupt in its termination. 

Mucous membranes, when inflamed, become rugose on their 
surface, especially those having papillae, which are rendered erect 
and turgid. Deep fissures are often occasioned by their enlarge- 
ment and elevation. This state ceases with life. 

The mucous membranes thicken when inflamed and are turgid, 
from the engorgement of the sanguine capillaries. The degree 
of the tumefaction depends on the quantity of capillary vessels, 
and of cryptse or follicles the membrane contains. 

The erythemoid inflammation is seated in the papillae and villi 
of the mucous tissue, and in its slighter shades, is confined entire- 
ly to their vessels. When more intense, the follicles or crypto 
partake of the inflammatory action. The follicles then enlarge, 
they lose their density, and they b,ave a slight semi-transparency, 
apparently from a contained grayish or reddish fluid. Their se- 
cretion in the commencement of the phlegmasia is increased; it is 
less viscid than natural: but when the inflammation advances ra- 
pidly, its quantity diminishes and loses its limpidity, while it 
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becomes more viscous. In the highest degree of inflammation, 
the secretion is almost wholly suspended; but as the phlegmasia 
subsides, it is soon re-established, and is then generally mixed 
with blood, oris of a greenish hue. This augmentation and vitiation 
of the mucous secretion often persists after the inflammatory ac- 
tions have nearly ceased. 

Inflammation of the mucous membranes suspends or destroys 
the functions of which they are the organs. Absorption, for in- 
stance, no longer takes place when a mucous surface is inflam- 
ed. Digestion is impaired or entirely abolished when the gas- 
trointestinal villous coat is inflamed; and respiration is affected 
in the inflammation of the bronchial mucous membrane. 

The inflammations of different portions of the mucous mem- 
branes, present different characters depending on their functions 
and difference of structure. The fundamental or essential cha- 
racter is, notwithstanding, the same in all; the modification de- 
pends chiefly on the nature and elements of the structure in which 
the inflammation prevails. 

Inflammation of the mucous membrane is attended, in some 
instances, with an oedematous state of the tissue. It has been 
called oedematous inflammation: there is, however, nothing spe- 
cific in it to warrant a peculiar title. It mostly occurs in cachec- 
tic subjects, or those exhausted by long diseases, and the intem- 
perate. I have seen it occur in healthy individuals, but of feeble 
constitution, especially women and children. It is always the 
result of sanguine irritation and inflammation. The oedematous 
state, or serous effusion into the mucous tissue, is an accident that 
is connected with the condition of the sanguine or nutritive hu- 
mour: it is deficient in cruor or fibrin, while the serous or wa- 
tery portion is predominant and excessive. The congestion that 
accompanies irritation is, then, chiefly serous, and the watery 
portion is readily effused. 

The acute crythemoid inflammation of the mucous membranes, 
receives different denominations according to its location. In 
the conjunctiva it is named ophthalmia; in the lining membrane 
of the internal car, it is otitis; inflammation of the nasal fossae, is 
coryza; of the mouth, stomatitis; of the tongue, glossitis; in the 
larynx it constitutes laryngitis, and when accompanied with ocde~ 
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ma, the cedematous angina. This last affection is one of extreme 
danger, and mostly proves fatal from the obstruction and stuffing 
up of the glottis which it commonly produces. The inflamma- 
tion of the bronchial mucous membrane, forms bronchitis; that of 
the hepato-cystic mucous tissue gives rise to jaundice, to the 
yellow tinge in bilious fevers, and to hepatitis. The membrane 
that lines the urethra and bladder in a state of phlegmasia of ery- 
themoid character, constitutes urethritis and cystitis. In the ali- 
mentary canal, we have gastritis, duodenitis, enteritis, colitis, as 
the stomach, duodenum, small intestines, or colon are the seat of 
inflammation. 

The inflammation of the gastro-intestinal mucous membrane, 
has acquired great importance in the pathology of the present 
day. To this lesion is attributed, by a very large portion of the 
most esteemed living authorities, and by many of the most emU 
nent of those who have illustrated the science with their labours, 
the existence of what were supposed to be idiopathic fevers, or 
without local affection. This is a question that remains to be de- 
cided, and can alone be accomplished by a careful study of the 
phenomena manifested in fevers, and a frequent appeal to autop- 
sical researches for the elucidation of the local lesions and their 
nature. 

Inflammation determines at times on the mucous surface a false 
membrane. The degree of inflammation by which this membrane 
is produced, is often very low, but it is seen to occur in all its 
degrees, from the lightest to a phlegmasia gangrenous from its 
intensity. Bretonneau has given the name of dipthenteric, to this 
inflammation, which he regards as peculiar. The most frequent 
period of its occurrence is in infancy and childhood, though it is 
occasionally met with in adults. Is not the frequency of its oc- 
currence in the earlier periods of life, like cedematous inflamma- 
tion in debilitated and badly nourished individuals, an accidental 
circumstance, depending on the state of the sanguine or nutritive 
humour? It is then abounding in albumen and fibrin, which, from 
the activity of nutrition is the more disposed to be secreted in 
inflammation. 

On the parts where an epithelium exists, the false membrane 
commences with small white laminae of considerable density. In 
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other parts it is at first a tenacious lymph, which soon acquires 
consistency, and adheres with some degree of firmness to the in- 
flamed surface beneath. 

When there is an epithelium, the membrane terminates sud- 
denly; in other portions it is gradually lost in a less viscid mu- 
cosity. When the inflammatory irritation by which this false 
membrane is formed, diminishes, mucus is secreted between it 
and the muciparous membrane. By this process it is loosened and 
is rejected either entire or in shreds. At other times, it be- 
comes gradually thinner and semi-transparent, and finally disap- 
pears. 

The formation of this membrane is due to an altered condition 
of the secretion of the cryptae, as is proved by its occurring in 
membranes deprived of papillae. This affection has been well un- 
derstood only within a few years. It constitutes, when it occurs 
in the pharynx, the angina gangrenosa of older writers. It is the 
production of the false membrane in inflammation of the larynx and 
trachea, which is the peculiar feature of croup. The commencement 
of croup, or angina membranosa, is almost uniformly on the ve- 
lum pendulum, internal cheeks, tonsils, &c; and thence the in- 
flammation and membranous exudation, pass into the larynx and 
trachea. The disease is inflammatory in its character, and is 
to be treated actively by antiphlogistics, revulsives, internal and 
external, as emetics, purges, blisters, and the direct application 
of caustics to the fauces. 

This product of inflammation occurs sometimes in the mucous 
or villous coat of the stomach and intestines. Dr. Godman met 
with an instance of it in the stomach, in a subject brought into 
his dissecting-room. It is frequently discharged from the bowels, 
and has been mistaken for a portion of the intestines from its tu- 
bular form. 

The cryptae or mucous follicles that abound in some portions of 
the mucous membranes, become the seat of inflammatory irrita- 
tion. They then enlarge, are turgid with a vitiated secretion, and 
assume a pustular form. This circumstance has been seized on by 
ontologists, who delight in multiplying specific and independent 
diseases, to constitute a specific inflammation, and which has been 
named pustular inflammation. M. Bretonneau, of Tours, has 
taken the trouble to coin for it the difficult cognomen dothinen- 



l>2 INTERNAL TE0UMENTA11Y SYSTEM. 

teritis. In the numerous instances in which pustules in the intes- 
tinal mucous tissue, arc met with in my autopsical examinations 
in the Alms-house Infirmary, I have never known one in which 
they could be regarded as a primary disease, but as succeeding to 
or accompanying erythemoid inflammation. 

The pustules that occur on the muciparous membranes have 
two principal forms; the first is rounded, projecting, and more or 
less acuminated; they are the simple development or enlarge- 
ment of the follicles. The second is a flattened lamina, more or 
less elevated, and are formed by the aggregation of numerous in- 
flamed muciparous glands. The flattened laminae, are, I believe, 
peculiar to the small intestines, and are most frequent in the 
ileum. In its lower third portion, no other structural derange- 
ment is of as common occurrence. I have not met with them in 
any other part of the mucous tissue. The lamina of which we 
speak are of various sizes, and almost uniformly of an oval shape, 
from half an inch to two inches in length, and from a fourth of 
an inch to an inch and a fourth in width. They are not formed 
by a swelling or tumefaction of the membrane gradually elevated, 
but rise perpendicular from the surface of the intestine, and are 
from aline to two lines in thickness. The superior surface of 
the lamina is flat; when recent they are red; though as the inflam- 
mation assumes a chronic character, they acquire a pale gray. 
The colour is not confined to the exterior, but penetrates the 
whole substance of the lamina. The villous coat around them 
is sometimes inflamed, yet it often is in a natural state. The 
surface commonly is rugose and unequal, and the villi are oblite- 
rated. The villous tunic is converted in part into a soft, spongy, 
red, cellular tissue, infiltrated with dark blood and gelatinous 
lymph, when the inflammation is recent; and with a coagulablc, 
gelatiniform, or puruloid fluid, when it has been prolonged any 
length of time. 

Pustules and ulcerated laminae are observed in the fatal cases of 
what has been termed catarrhal fevers, the febris mucosa of Stoll 
and Pinel — the slow nervous fever of Huxham, and the group of 
symptoms designated as typhus mitior of Cullen. In cases of this 
character, I have found uniformly the cryptae of the gastrointes- 
tinal mucous membrane inflamed, enlarged, forming pustules in 
various stages from a small pimple and perfect lamina: to com- 
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plctc ulceration. They are often filled with a mucoso-purulent 
fluid which exudes when they are squeezed. 

This pustular condition of the gastro-intestinal mucous mem- 
brane, in the form of fevers I have mentioned, was first noticed 
hy the German writers Roederer and Wagler, in their History of 
the Epidemic or Mucous Fever of Gottingen. It is always ac- 
companied with increased secretion of the cryptae, and it is to the 
prolonged secretory orgasm, maintained by irritating causes, es- 
pecially purgatives, that their inflammation and structural change 
are to be attributed. 

The pustules of the intestinal mucous membrane frequently 
exist in a chronic state of inflammation, and the diseased follicles 
run into ulceration. This condition prevails in nearly all the 
cases of chronic diarrhoea, especially when succeeding to fevers or 
dysentery. 

The production of pustules in thetegumentary membrane, both 
external and internal, and which are local phlegmasia;, show most 
clearly that inflammation may be excited in isolated points, or in 
distinct capillary fasciculi, and may be restricted to a single com- 
ponent of a compound tissue. 

The pustules found in the internal mucous membranes in fevers, 
are by some writers, especially the English, supposed to be an 
effect of the fever, and unconnected with any primitive local ir- 
ritation, that excited the phenomena or symptoms called fever. 

It has been shown that these pustules are local phlegmasias, or 
inflammation of the cryptae or mucous follicles. 

Now, that fever should excite these numerous points to an in- 
crease of their normal actions, which in fact, constitutes inflamma- 
tion, it must be capable of immediately irritating them, of acting as 
a substance, as possessing an essential existence, of having being. 
The phenomena of fever, it will be shown, are only symptoms 
arising from sympathetic irritation of the heart; when this sub- 
sides, the group of symptoms to which the term fever strictly 
belongs, immediately disappear. The primitive local irritation 
that constitutes what are called essential fevers, is in a majority 
of cases, the crythemoid inflammation of the gastro-intestinal mu- 
cous membrane. From this point are irradiated the morbid im- 
pressions that involve other organs, giving greater or less exten- 
sion and complexity to the original phlogosis, according to its in- 
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tensity, the irritability of the individual, and the more or less 
previous healthy condition of his organs. When the gastric irri- 
tation, or the cry themoid inflammation of the gastro-mucous tis- 
sue declines in intensity, or altogether ceases, cither from an ap- 
propriate treatment or other causes, the irradiated or sympathetic 
irritations also decline, and the organs which sympathized in its 
irritations, return to their natural condition: then the pyretic 
or febrile symptoms disappear. Should the erythemoid inflam- 
mation, however, have extended into the lower portion of the 
ileum and the large intestines, and assumed there a chronic state, 
or produced inflammation of the mucous follicles or cryptae, as 
the sympathetic connexions of these organs are few and inactive, 
and do not immediately affect the heart, exciting and disturbing 
its actions, no febrile symptoms are manifested or are re-awaken- 
ed. The symptoms that result from the chronic inflammations, ' 
and the inflammation of the follicles of the ileum, coccum and co- 
lon, and their ulcerations, appear then to be secondary to the febrile 
symptoms, although they were absolutely in the commencement 
concomitants. It is this circumstance that has led the writers to 
whom I alluded, to assign the pustular and ulcerated state of the 
ileo-ccecal and colitic mucous membrane in fevers, as an effect of 
fever, and not as a primary or concomitant local affection. 

Inflammation of the internal teguments, or mucous and mucoso- 
villous membranes, exists very frequently in a chronic state. A 
great variety of morbid phenomena depend on this condition of 
the different portions of the mucous system, often obscure in 
character, perplexing in treatment, the opprobrium of the profes- 
sion, and despair of the patient. 

The anatomical characters of chronic inflammation of mucous 
membranes are diversified. They vary with its intensity and the 
period of its duration. 

These characters consist in changes of the colour, of the secre- 
tions, and of the structure of the mucous tissues. 

In the gastro-intestinal mucous membrane, chronic inflamma- 
tion may be divided into three states or degrees. 

The first, which partakes to a certain extent of the acute charac- 
ter, and is accompanied with many of its symptoms, produces a 
colouring of the mucous membrane, varying from a uniform deep 
red, which becomes of a light scarlet when exposed to the air, to 
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a lighter and more partial redness, accompanied with capillary in- 
jection. The membrane is not turgid, is sometimes softened in 
consistency, and is covered over with a viscid and sanguineous 
mucosity. 

The second degree in which the inflammation is simply chro- 
nic, exhibits jn the mucous tissue a slate-colour of different shades, 
intermingled with violet or a marbled appearance. The tissue 
is considerably changed, most usually being thickened, and the 
villi have disappeared. The deeper the grayish hue, the more 
dense and thicker becomes the membrane. It is not uncommon 
to find in the gastric mucous tissue, in this degree of inflamma- 
tion, numerous ink-black spots of different sizes, and penetrating 
into the coat to different depths. 
. The third or last state of chronic Inflammation, which is proba- 
bly rather an irritation of long continuance, that has scarcely ac- 
quired the characters of inflammation, and which is gradually in- 
duced, manifests in its anatomical character a grayish- white colour 
of the mucous tissue, which is dense, thick and firm, and adheres 
with force to the subjacent tissues. It often grits when divided 
with the scalpel. 

The increased thickness and density of the mucous tissues, re- 
sulting from inflammation, materially deranges the important 
functions of which they are the seats in different organs — as re- 
spiration in the bronchiae, digestion in the gastro-duodenal appa- 
ratus, &c. This is one condition living origin to some varieties 
of asthma, dyspnoea, chronic bronchitis, and of dyspepsia or indi- 
gestion. 

The sensations are often rendered morbid by chronic inflamma- 
tions, and it becomes exceedingly difficult to distinguish the pain- 
ful feelings thus excited, from purely nervous pains or neuralgia. 
The treatise of Barras on gastralgia, which has been greatly 
overrated, is calculated to do much mischief, by confounding 
simple gastralgia or neuralgic pains in the stomach, comparatively 
a rare disease, with pain in the stomach, caused by chronic in- 
flammation and. the structural derangement of its mucous tissue. 

The secretion of these tissues suffers a morbid change. The 
mucous is rendered more viscous, becomes of a grayish colour, 
and puriform or purulent in character, even when no ulceration 
exists. The serous exhalation in moderate chronic inflammations 

9 
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is not augmented, but becomes very abundant when the inflam- 
mation increases in energy: this state exists in chronic diarrhoeas. 

By the supervention of acute inflammation on chronic inflam- 
mation, the hardened consistency of the tissue is changed, and it 
softens so as to lose almost entirely its texture. It is often found in 
these cases infiltrated with purulent fluid, or to contain numerous 
disseminated small abscesses. The persistence of the acute inflam- 
mation very speedily induces ulceration, and should it decline 
after purulent infiltration, the mocoso-villous membranes soften 
to a degree as to become nearly diffluent. 

The mucous tissues reddened or darkened by chronic inflam- 
mation, do not lose their colour by maceration or washing; nor 
do artificial injections penetrate their capillary vessels, or even 
the engorged branches surrounding and traversing the seat of the 
phlegmasia. 

Chronic inflammation of the mucous membrane, to which 
these changes of structure are owing, in a vast number of cases, 
is primitive in its origin, but sometimes succeeds to acute inflam- 
mation. The early symptoms induced when it is primitive, are 
so slight they are seldom attended to, or are wholly neglected by 
patients, who seek the assistance of art only when the increase of 
their sufferings has compelled them to look for relief, and when it 
is too late to remedy the disorders of structure that have been 
already accomplished. 

Acute inflammation may supervene on any of the states of 
chronic inflammation described, or in any of the morbid changes 
of structure it has produced. It is always then more difficult 
to cure, and most frequently produces speedy disorganization. 
This is especially true of the changes succeeding to slow inflam- 
mation. Phagedenic or sloughing ulceration rapidly ensues on 
acute inflammation occurring in the tissue, that is in this morbid 
state. 

Conversion of mucous into cartilaginous, and as is sometimes 
met with, into osseous tissues/and the development and growth of 
polypous excrescences and cancerous degeneration, are/varied ef- 
fects that result from chronic inflammation, when it is permitted 
to be long protracted, and especially when treated in an inappro- 
priate manner. 

Ulceration is a frequent consequence of inflammation in the 
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tegumentary tissue. In no other tissue is this effect of so com- 
mon occurrence, especially that of a phagedenic character. 

Ulceration occurs with great rapidity when it succeeds to acute 
inflammation, and more especially when it is caused by acute, en- 
grafted on chronic inflammation; or it is excited in a part whose 
structure has passed into a state of degeneration. 

The mucous tissues do not appear to be equally susceptible of 
ulceration in all their portions. It is common in the mouth, 
tongue, pharynx and nostrils. It occurs, although more rarely, 
in the larynx and trachea. I have never found it in the bronchia?, 
or have met with an instance of it recorded by any writer. 

In the digestive tube considerable difference is observed in this 
respect. The portion in which ulcers are most common, is the 
lower third of the ileum and the coecum, particularly in the im- 
mediate vicinity of the valve; next to this is the termination of 
the colon and commencement of the rectum — the stomach suc- 
ceeds next in the order; then follows the arch of the colon, the 
jejunum, and last, the duodenum. I have not as yet in my ex- 
aminations, seen a single instance of ulceration in the two last. 

Ulceration occurs in different manners, and exhibits different 
aspects. It may result from erythemoid inflammation; it is then 
superficial and circumscribed, and is generally covered over with 
a white puriform layer. 

It succeeds sometimes to the pustules that have been described; 
the walls of which ulcerate after the matter secreted in them has 
been evacuated. The membrane presents in some of these cases 
the appearance of a strainer, being perforated with an innumera- 
ble quantity of small foramina. 

The last form of ulceration is that which takes place in the la- 
minas, composed by the agglomeration of the inflamed follicles. 
They first soften, small erosions appear on the surface, which ex- 
tend with rapidity, and the whole lamina is soon involved in 
ulceration, and destroyed. The edges of the ulcers formed in 
this manner are perpendicular, rugged, swelled and projecting 
round the circumference. The smaller ones possess a strong re- 
semblance to the description Hunter gives of the venereal 
chancre. 

The ulceration penetrates to different depths. Frequently it 
does not extend beyond the mucous tissue, though it often de- 
stroys both it and the muscular coat, having the serous tunic for 
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its base. This last is then seen frequently to thicken, it inflames, 
throws out coagulating lymph, which unites it to adjacent por- 
tions of the intestinal tube, or to the parietes of the abdomen. In 
thi s manner, the perforation of the canal and the extravasation of 
its contents, are effectually guarded against. 

This perforation does, notwithstanding, occur in many cases, 
when the inflammation is exceedingly intense, and the ulcera- 
tion rapid; or when acute inflammation ensues in a part of the 
canal that had been previously the seat of chronic inflammation. 
>This irreparable accident is announced by the sudden accession 
of peritoneal inflammation in the most intense degree, accompa- 
nied with excruciating pains, rapid prostration and the speedy 
dissolution of the patient. 

Inflammation of mucous membranes, under particular circum- 
stances, assumes a strong disposition to eventuate in gangrene. 
Extensive, rapid, and mostly fatal disorganizations are then pro- 
duced. Inflammation of this character is frequently seen in the 
bucco-pharyngian mucous membrane, and especially occurs in 
this location in infants and children. In the children's asylum 
attached to the Alms-house, it has manifested itself almost in the 
epidemic form, and proved fatal in a great number attacked by it. 
This gangrenous disposition is characterized by the appearance of 
small phlyctense on the mucous membrane of the mouth, gums and 
pharynx, which is of a deep livid red, and considerably tumefied. 
When the phlyctenae break, they are succeeded by blackish-gray 
escars, that extend rapidly into the adjacent parts, destroying the 
gums, the parietes of the mouth, and often perforate the cheek. 
When the thickness of the cheek becomes affected, it swells very 
considerably, is renitent, and of a glossy appearance. 

The gangrene commences sometimes with grayish ulcerations, 
the bucco-pharyngian membrane being of a pale red, but tumid 
and soft. The edges of the ulceration are livid and elevated; the 
ulcers are covered with whitish, soft, extremely fetid membran- 
ous layers, and discharge a fetid corrosive sanies. They progress 
rapidly, destroying all the adjacent soft parts, and sometimes the 
bones do not escape the ravages of the disease. 

Gangrene may occur in any of the mucous tissues, though the 
bucco-pharyngian is its most frequent seat. It has been met with 
in the oesophagus, a portion of which has been totally destroyed, and 
in the mucous membrane of the stomach and intestines. Next to 
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the mouth, the ileum is the seat in which it most frequently ex- 
ists. When it is limited to a small extent, as situated in a lamina 
such as has been described, all the tunics of the intestine may mor- 
tify in a very short space of time, and the symptoms of peritoneal 
inflammation, caused by the effusion of the contents of the bowels, 
supervene, under which the patient rapidly sinks. 

This species of perforation is not, to be confounded with an- 
other kind, denominated spontaneous perforation. This last is by 
no means unusual, especially in children, and its most common 
location is the stomach. It has been supposed to arise from the 
digestion of the coats of the stomach after death. The marks of 
acute inflammation are not generally very obvious, whence it has 
been conjectured to be independent of any inflammatory action. 
This softening of structure, to which spontaneous perforation is 
owing, is, I have no question, one of the effects of inflammation. 
I have seen it in the liver and brain under circumstances, leaving 
no doubt as to the inflammation of the organ having preceded its 
softening. 

When gangrene occurs from the erythemoid inflammation of 
the mucous membranes, it generally extends over a large sur- 
face, and does not involve the other tunics of the intestines. I 
have repeatedly met with this circumstance in acute enteritis, 
iliac passion, and in some malignant fevers. The mucous mem- 
brane is then black, almost diffluent, can be scraped off with the 
handle of the scalpel or nail, is excessively offensive, and the in- 
testines are filled with a blackish or bloody mucus. 

Sect. X. — Glandular Tissue. 

The glandular system is composed of organs having usually a 
rounded or ovoid shape; they are lobulated in texture, having an 
intrinsic vascular system appropriated to the secretion of peculiar 
fluids. These fluids are collected by excretory canals or tubes, 
ramifying through the substance of the glands, and which reunite 
to form a single trunk, through which the product of secretion is 
poured out on the surface of the integuments. 

The following are those regarded as true glands, and are alone 
embraced in this system. The salivary and lachrymal glands, 
the liver, the kidnies, the mammary glands, the testicles, and by 
some, the ovaries. 
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The mucous and sebaceous follicles or cryptae are, however, 
fully entitled to be considered as glands, and as belonging to this 
system. They furnish the prototype of the glandular formation. 
The follicles or cryptae are simple sacs, provided with a narrow 
neck, and opening on a mucous tissue. They are depressions or 
continuations of the mucous membranes, by which arrangement 
the mucous surface, in a given sphere, is very greatly enlarged. 

The mucous tissue is prolonged, as was previously announced, 
through the excretory ducts, in the more complicated glandular 
structure, and forms in the interior of the glands numerous small 
sacs, around which the capillaries arc collected. 

The mucous follicles prolonged, ramified, and their ramifica- 
tions intermixed with vessels, would give the structure of the 
most complex of the glandular system. 

The glands are found in the trunk extensively; some are in 
pairs, placed on each side of the median line, as the kidnies, 
mammary glands, testicles, &c. Some are single, and placed on 
this line, or on one side of it, as the pancreas and liver. Their ex- 
cretory canals are prolongations of one at least of the integuments 
of the mucous tissue. 

The glands vary from each other in many particulars. They 
are of very dissimilar size, which is seen in comparing the liver, 
one of the largest of the organs of the economy and the lachry- 
mal gland. They differ also in colour, the liver and kidnies hav- 
ing their tissue coloured, while the others are white. 

The glands are enveloped in cellular capsules of greater or less 
density, having in some a fibrous consistency. It penetrates into 
the interstices of the lobuli and granulations of the secretory or- 
gan. The cellular tissue conducts the vessels that enter the glands, 
into the interior of its substance; and they do not unite with its 
proper tissue, except in the last ramifications. 

The glandular structure or parenchyma is composed of vessels, 
lymphatics, some nerves, chiefly derived from the ganglionic sys- 
tem, and excretory canals, re-united in their minutest ramifications 
by cellular tissue. 

Secretion, which is the function of the glandular tissue, is per- 
formed in rtSfinterior structure, and escapes immediate or direct 
perquisition. Ruysch considered the glandular capillaries as con- 
tinuous into the excretory canals, and that the secreted fluid was 
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thus poured directly from the blood-vessels into the excretory 
ducts. Malpighi, on the other hand, asserted that vesicles exist 
between the vessels conveying the sanguine fluid into the glands, 
and the excretory ducts that carry out of them the fluids they 
secern. That this precise structure exists, has not, most certainly, 
been demonstrated, and most probably does not exist. 

Comparative anatomy, and observations made on the develop- 
ment of the glands in the embryons of superior animals, demon- 
strate that the excretory ducts are first formed, the ramifications 
of which terminate in closed extremities or pouches. The vessels 
or capillaries, nerves and cellular tissue, are subsequently form- 
ed around them, and thus compose the gland. 

These circumstances would appear to establish, or at least to 
authorize the conclusion, that the glandular tissue belongs to the 
tegumentary system, or of the mucous membranes; consisting of 
elongations of that tissue, ramified and formed into ducts or 
canals. Secretion consequently takes place in, or is perform- 
ed by the follicles that exist in this ramified membrane, as we 
see it to be accomplished by follicles or cryptse, existing in the 
general mucous membranes, as of the fauces, bronchia^ alimen- 
tary canal, &c. 

The glandular tissue in general, possesses a very low degree of 
sensibility : this property is manifested most acutely by the tes- 
ticles when compressed. This structure is, however, highly irri- 
table, and is frequently affected with diseases of irritation. 

The functions of the glandular tissue is the separation or secre- 
tion of peculiar fluids, different in each gland. 

Secretion will be considered hereafter; it differs from perspira- 
tion and follicular secretion only in the greater complexity of the 
apparatus. 

The glandular system is subject to numerous morbid altera- 
tions, most of which are the consequence of its acute or chronic 
inflammation. This morbid state presents various characters, 
from the secretory orgasm or excitement, which is its first rudi- 
ments, to inflammation of the highest grade. In the greater num- 
ber of the instances of glandular inflammation, theirritation that 
produces it, is not in the first instance, developed in the interior 
or substance of the gland, but in the mucous surface on which its 
excretory duct comes to terminate. 
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That irritations are in this manner communicated to the glan- 
dular organs, is placed beyond all question by the result of nu- 
merous and familiar observations. 

This is the manner in which medicinal agents affect the glan- 
dular tissue. Irritation excited in the buccal mucous membrane, 
as by the radix pyrethri, tobacco, &c. produce increased discharge 
of saliva, by stimulating the parotid and sublingual glands through 
their ducts, which terminate on that membrane. Before a mer- 
curial salivation is induced, it is always preceded by inflamma- 
tion of the mucous tissue of the gums and cheeks, and the irrita- 
tion produced in them, is transmitted to the glands through the 
salivary ducts. > 

When large and reiterated doses of drastic purgatives are ex- 
hibited to animals, which provoke an irritation on the duodenal 
mucous membrane, they occasion bilious evacuations. The liver, 
it is asserted, acquires a deep reddish brown or chesnut colour; 
when divided, numerous yellow points are seen on its surface, 
and the mucous tissue of its excretory ducts presents a rose tinge. 
The vascular ramifications are besides, highly injected. 

Mammary abscesses are frequently produced by small sores on 
the nipple. The irritation they excite is then continued through 
their ducts into the interior of the gland, where it lights up in- 
flammation, ending in suppuration. 

These facts are quite sufficient to establish the principle, that 
irritation and inflammation of glands may, and renders it proba- 
ble, that in most instances they do arise immediately from the 
irritation of the mucous surface, with which they are in imme- 
diate connexion by their excretory ducts, and not from an irri- 
tation originating in the proper structure of the glands them- 
selves. 

The effect of inflammation on the secretions of the glands de- 
pends on the intensity it assumes. When it is slight, the secre- 
tion is augmented, and differs little, if any, from its physiological 
state. It may be less perfectly elaborated, and with a slight increase 
of the inflammatory action, it becomes serous or sanguinolent. The 
inflammation passing to a higher degree, the secretion diminishes, 
its product becomes highly acrid, and is often mixed with blood. 
Acquiring a more active state, the secretion is entirely suppress- 
ed in the part in which the inflammation exists. 
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•The texture of the glandular tissue is variously affected from 
its inflammation. Suppuration is established with difficulty. The 
cellular tissue separating the lobuli, when it becomes irritated in 
inflammation of a gland, exhales, as elsewhere, a serosity by 
which it is distended. The lobuli, or small granulations of the 
gland are in consequence separated from each other, and numer- 
ous distinct points of suppuration are established. I have seen 
the liver when death has occurred from acute hepatitis, infiltrated 
as it were with pus, without a collection as in an abscess. In one 
instance innumerable points of suppuration existed, from the size 
of a pea to that of a hazel-nut. 

In more intense inflammation, the proper tissue of the glands 
softens and suppurates, and collections of matter arc formed. 
The suppuration in some instances, I believe, commences in the 
mucous lining of the excretory ducts. 

A case that came under my observation in the Alms-house In- 
firmary, appears to establish this point. A black man who ljad 
suffered repeated attacks of pain in his right hypochondrium, ac- 
companied with fever, was admitted after several days illness, 
with all the symptoms of acute hepatitis. He died in the course 
of the week of his admission. The liver, when the body was ex- 
amined, appeared turgid, was larger than natural, and no doubt ex- 
isted that an abscess would-be discovered ip its interior. None was 
detected, nor were any purulent points to be perceived. But on 
making pressure, pus of a thick consistency escaped from the pori 
biliarii in every part of the liver. 

Softening is an alteration of the glandular tissue that frequently 
occurs. In every instance in which I have met with it, acute in- 
flammation of the organ -prevailed at the time. 

Chronic inflammation of the glandular tissue is a frequent acci- 
dent, and generally occasions its induration, by the vitiation 
induced in its nutritive actions. This induration is usually ac- 
companied with change in the colour, as well as consistency of 
the glands, and they often become schirrous or carcinomatous; 
this transformation is more especially induced in the testicles and 
ovaries. 

The deposition of fat in the liver, or the conversion of its sub- 
stance into a fatty matter, is an effect that at times results from 
chronic inflammation. 

10 
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Sect. XI. — Muscular Tissue, or System. 

The muscular system is composed of organs formed of contrac- 
tile fibres, which occasion movements of more or less extent, and 
are the agents of locomotion. 

The muscular system offers differences so considerable, it may 
be divided into two classes. The first is arranged on the exterior, 
has its fibres collected into masses of varying size, and obeys the 
influence of the will. These are the voluntary muscles, designat- 
ed by Bichat, as the muscular system of animal life. The second 
is interior, and consists of membraniform muscles belonging to the 
viscera, and do not obey the will. They are the involuntary 
muscles, or those which are termed of organic life by Bichat, and 
vegetative life by others. With the exception of the heart, they 
are whiter than those of the first class, and are spread beneath the 
mucous membranes. 

The muscles are assemblages of fibres, primitively microsco- 
pical, but which reunited form visible fibres. These are again 
united by means of a soft, delicate cellular tissue into bands or 
lacerti, which united to others still larger, constitutes the muscu- 
lar substance. 

The first, or primitive fibre, is generally regarded at the pre- 
sent day as slightly flattened, composed of a series of globules or 
corpuscules united together by a transparent gelatinous substance, 
and which are exactly analogous to the globules of the blood, de- 
prived of their colouring matter. 

The muscles are abundantly supplied with vessels and with 
nerves. The number and caliber of the vessels are proportioned 
to the volume of the muscles. 

The same muscle sometimes receives several nerves. When 
' this is the case, it has been clearly established by Charles Bell, 
that the muscle is employed in several kinds of movements, or 
the performance of different functions. The muscles of animal 
life receive nerves from the cerebro-spinal apparatus, while those 
of organic life are derived chiefly from the ganglionic system, but 
receive some supplies from the cerebral system. The first gene- 
rally predominate, unless it be in the stomach, to which the par 
vagum or pneumo-gastric furnishes a liberal supply. 

The muscular tissue varies in colour from a grayish-white to a 
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deep red, according to the class in which it exists. The mem- 
braniform muscles are whitish. The colour is always deeper in 
the thickest muscles, which is not owing to their vascularity, but 
the presence of a colouring matter analogous to that of the blood. 
Fibrin is the principal constituent of muscular fibre, and is 
precisely analogous to the fibrin of the blood. The globules of 
both are apparently identical, and there is every reason to conclude 
they are of the same nature. 

The muscles possess but a very moderate degree of sensibility; 
it increases, however, in certain morbid states, especially in their 
inflammation. 

They enjoy in a very exalted degree the power of contrac- 
tility, which is the irritability of Haller, and is the property 
on which depends the part they perform in the animal economy. 
These contractions are excited in the muscles of voluntary mo- 
tion by the will, by galvanism and other irritants, acting on the 
nerves distributed to them. 

The involuntary muscles have their contractions determined 
physiologically, by the contact of certain agents, as the blood for 
the heart; the aliment, chyme, chyle and excrementitial residue, 
for the membranous muscles of the digestive canal. 

Emetics and purgatives are excitative of their contractions, and 
in this way is accomplished artificial evacuations of the contents of 
the alimentary tube. 

The morbid alterations of this system are but few. The natu- 
ral excitant of the muscles is nervous power, and they are exempt- 
ed from the immediate impressions of the numerous foreign 
agents and aggressions to which the other organs, especially the 
tegumentary system, is exposed. 

Inflammation of the proper muscular fibre is considered as a 
problematical circumstance. That of their cellular tissue is fre- 
quently observed, and even purulent collections are found be- 
tween the lacerti or bands of which it is composed. In some mus- 
cles, a considerable tumefaction arises from the capillary injection 
and purulent effusion, that are a consequence of their inflamma- 
tion, as in glossitis or inflammation of the tongue, when the tu- 
mefaction of this organ is so great as to endanger suffocation. 

The inflammations of this tissue receive different denominations, 
according to the part affected. In the muscles of the chest, it is 
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caHed pleurodynia; in those of the loins, lumbago; in the heart it 
is named carditis; in the tongue, glossitis. With the exception of 
the two last, they are all designated as muscular rheumatisms. 

The nutritive function of the muscular tissue is frequently in 
morbid excess, and is an effect of a chronic irritation, maintaining 
a too vigorous capillary action in its tissue: an affection is the re- 
sult of this condition, that is named hypertrophia. 

The muscular structure ofthe heart is very commonly affected in 
this manner, more particularly the ventricles; and one alone, (the 
left most frequently,) or both, may exhibitthis morbid phenomenon. 
Great disorder in the function of the heart necessarily follows this 
departure from its natural condition, which carries extensive dis- 
turbance into the other functions of the economy, and shortens the 
existence of the sufferer. I met with this state in the muscular 
coat of the intestines, in the body of a man who had been treated, 
during eighteen months, with active hydragogues for a dropsical 
effusion. 

The very opposite condition is observed to occur in this tissue, 
which is the wasting or the atrophy ofthe muscles. Most com- 
monly it results from their complete inaction, as in paralysis, and 
is then probably a mere deficient nutrition, from the debility or 
asthenia of the organic actions. It is then a symptom, and not a 
disease. 

The voluntary muscles are subjected to cramps or partial con- 
vulsions, to general convulsive movements, and to contractions of 
various intensity. In these affections, the disease is not to be looked 
for in the muscles: their disorder is onty a symptom. In the con- 
vulsion of a single muscle or cramp, it is an irritation of a single 
nerve, by which it has been induced; and in more general con- 
vulsions and disordered contractions of the muscles, as in tetanus, 
epilepsy, chorea, &e. the brain or spinal marrow are to be regard- 
ed as the actual seat of the morbid lesion. From the system of 
the voluntary muscles, or of animal life, we derive our most im- 
portant diagnostic signs of the condition of the nervous organs. 
The muscles are to the nervous organs of the locomotive appara- 
tus, or of voluntary movements, what the pulse is to the heart, 
and furnish to the intelligent practitioner the most certain indi- 
cations of its actual state. 

The muscles of organic or vegetative life are not highly endow- 
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ed with irritability, and are rarely, probably never affected, ex- 
cepting the heart and uterus, with irritations, unless consecutive 
to those of the mucous membranes by which they are covered. 

The muscles of this class are not subject to be paralysed, as are 
those of animal life. The stomach may probably be an exception 
to this observation, but it is largely supplied with cerebral ner- 
vous power by the pneumo-gastric one of whose offices it would 
appear to be, is to maintain the muscular activity of the stomach 
in digestion, by which the food is brought and kept in constant 
contact with its parietes. The suspension of digestion when this 
pair of nerves is divided, may arise from the paralysis of the 
muscular coat of the stomach, in consequence of which the food 
remains motionless in the stomach, and often regurgitates into 
the oesophagus, and from which it passes sometimes into the 
larynx, causing suffocation, one of the modes of death in this 
experiment. 

The membranous muscles yield often to distending causes, as 
gases, liquids, or solids, accumulated in the cavities to which they 
belong, in a manner that might lead to a suspicion they were in 
a paralytic! state. The stomach and intestines are in some in- 
stances enormously distended, and their functions are interrupted 
by their incapacity to act on their contents. This state is rather 
a symptom than a disease. It is seen to occur in the advanced 
stage of acute gastro-enteritic inflammation, and is a very com- 
mon accompaniament of the chronic forms of gastro-enteritis. 
The same distention is often witnessed in the bladder, which 
becomes incapable of expelling its contents. By drawing off the 
urine, however, its contractility is restored. 

The muscular fibres of the heart often yield to the distention 
caused by difficulties obstructing the circulation, and occasionally 
when no obstructing cause can be detected. The cavities increase 
in these cases more than double their usual size, while the parietes 
become thinner, constituting passive aneurism, or more pro- 
perly, dilatation of the heart. 

The involuntary muscles are probably the seat of neurose or ner- 
vous irritations. Vomiting, with severe pain in the epigastrium, 
unattended with sympathetic disturbances, no disorder of the cir- 
culation, heat of the skin, &c. are probably of this character. Some 
few cases of diarrhoea, such as result from moral causes, and spas- 
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modic colics unattended with inflammation, are to be regarded in 
the same light. The heart is indubitably often the subject of neu- 
rose disorders, as certain palpitations, angina pectoris, and it is 
not improbable, it may be affected with sudden and fatal spasms. 

In the preceding pages has been presented the general history 
of the tissues or systems, that enter into the composition or consti- 
tution of the organs of the economy, with the principal morbid 
lesions to which they are subject, and the characters by which 
these are accompanied. 

In this investigation I have derived most important aid from 
the General Anatomy of Bichat, and of Chaussier; from the Traite 
General d'Anatomie of Meckel, and from Gendrin's very excellent 
work, Anatomie des Inflammations. From this last I have differ- 
ed in rejecting his specific inflammations, which I cannot but re- 
gard as a remnant of ancient prepossessions, and of the correctness 
of which I have not found confirmative testimony in the results of 
my own researches and observations, made in an ample field 
opened to me, in the practice and autopsies of the Alms-house In- 
firmary of this city. 

It cannot be necessary at the present day to vindicate the pre- 
ceding method of regarding the organic solids and the animal 
economy. The anatomical doctrine of Bichat is founded in a correct 
observation of nature, and is received by all unprejudiced anato- 
mists and physiologists. Whether we study the tissues in their 
anatomical form, chemical nature, physical properties, physiolo- 
gical functions and morbid phenomena, we are presented with 
the most decisive evidences of their distinct nature and charac- 
ter. They must then be looked on as the anatomical or animal 
elements, of which the organic solids are proximately formed, 
and as such, must, constitute the basis of every system of phy- 
siology, pathology and therapeutics, that have pretensions to a 
natural method, or to repose on attested facts. 

The sketch that has been presented of the tissues, their struc- 
tures, functions and morbid lesions, for a higher title cannot be 
claimed, is slight, general and imperfect. I would, however, 
earnestly enforce on my readers the importance of making them 
the subject of more deliberate study and profound investigation. 
The more perfect is our knowledge of the tissues, the better we 
shall be enabled to investigate diseases, to understand the value 
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of symptoms and to direct a plan of treatment. It will be found 
available in every case the practitioner is called upon to take 
charge of, and without this information, he is not competent to 
decide on the merits, or even to comprehend the principles of 
the systems of the present day, (physiological and organic medi- 
cine,) based on considerations derived from the vital properties, 
the organic actions and the anatomical structure of the organism, 
or animal economy: it cannot be said, in the actual state of the 
science, that he is adequately prepared for the exercise of the 
high and responsible functions of his profession. 

It was before asserted and is now repeated, that in the animal 
and human economy, there exists only organs and functions, and 
all we do and can know of life is, that it is the organs in action. 
The functions cannot exist independent of organs; they are effects. 
Every alteration of function must, then, necessarily imply an 
alteration of an organ. 

When the organs, their actions and the functions they execute, 
are in a normal state, health exists. This is healthy anatomy 
and physiology. When the organs, their actions and functions, 
depart from this natural or normal type, a pathological or diseased 
condition exists. This is morbid anatomy and physiology. 
Healthy anatomy and physiology; morbid anatomy and phy- 
siology, are propositions that embrace the whole science of me- 
dicine. 

From the above propositions every disease must have a locality, 
every morbid cause a local action, and every medicinal agent 
must excite some modification in the action of some tissue or 
organ, whether our science enables us to detect them or not. 
Every symptom is the annunciation of a disturbance of functions; 
and disorder of function is the indication of an organic lesion, 
cither in the mode of the action, or the structure of an organ. In 
every case of disease the practitioner is invited to treat, his first 
object must be to determine the organ or organs in a state of 
lesion; his second, the nature of the morbid physiological actions 
that actually exist; and his last, the therapeutic actions or modi- 
fications he can accomplish by his remedial means, that are compa- 
tible with the morbid condition of each of the organs. But to arrive 
at these ends, he must be familiar with general or analytical ana- 
tomy; that is, with the organs that compose the animal economy, 
and the tissues and systems which are the proximate elements 
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of the organs; with the appreciable actions that immediately de- 
pend on the vital properties ; with the functions or offices of every 
organ ; with the nature of the modifications carried into the ac- 
tions and structures of the tissues, by various morbific agents pro- 
ductive of disease, and the subjects of the materia medica and 
hygienic regulations, by which he can best counteract and oppose 
their departure from a natural state. 

New facts may hereafter be established, and new discoveries 
effected in medicine, of which we can now have no comprehen- 
sion, and which may impart an entirely different aspect to the 
science. But with our present knowledge, I cannot understand 
any other method than that I have indicated, by which fixed and 
positive ideas can be acquired, or the principles that can alone 
make medicine a science be unfolded. 



CHAPTER II. 

Of the Fluids. 

The organism, it has been said, is composed of solids and 
fluids, between which is maintained an unceasing molecular ac- 
tion during life, and between which exist a reciprocal and most 
intimate connexion; the two being mutually dependent on each 
other. 

The mode of being and conservation of living bodies, which 
is a nutrition, that is, an incessant molecular composition and 
decomposition carried on in the intimate texture of all their 
parts, necessitates the fluid condition of the animal elements, in . 
one stage of their existence. Hence the fluids have been named 
organic fluids or humours. 

The fluids are contained by the solids, formed into vessels and 
reservoirs, or in the vacuities of the areolar tissues and the in- 
terstices of the animal structure. They present considerable 
differences in their appearance, chemical nature, mode of produc- 
tion and uses. Like the solids, they offer the basis of a classi- 
fication. Several have been attempted. That of Adelon and 
Beclard, may be adopted, as comprising a natural arrangement. 
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By these physiologists, the fluids or humours are referred to 
three classes, the humours of absorption destined to form the 
blood; the special nutritive humour or the blood itself; and the 
secreted humours proceeding from the blood. 

1. Humours of absorption. The matters destined for the nu- 
trition of the body, are absorbed in the first instance, and elabo- 
rated into a fluid. Proceeding from two sources, they may be 
divided into two kinds ; 1st. Into the humours of external absorp- 
tion, composed of the nutritious matter derived from without; 
and 2d. Humours of internal absorption, or those composed of 
the matters derived from the economy itself. This last absorp- 
tion is of twofold character, as performed by the lymphatics, and 
by the veins. The humours of external and internal absorption 
are three, chyle, lymph and venous blood. 

2. Humour, especially nutritive. The preceding humours, or 
those of absorption, subjected to the action of oxygen, in the 
lungs, or respiratory apparatus, are converted into the humour 
placed in this class. It is the arterial or red blood, constituting 
the material employed in the nutrition of the body, from which 
proceed, with one exception, the secretions, and which is the 
principal agent of calorification, or the production of animal heat; 
it is immediately subservient to the evolution of nervous activity 
or power, in all its modifications; is the energizer of the organic 
actions, and sustains in a direct manner all the vital phenomena of 
the organism. 

► 3. Secreted humours. These are numerous, and with a single 
exception are formed from the arterial blood. Their uses are 
very different, and they may be subdivided, after the manner of 
their elimination, or the kind of secretory organ, from which 
they proceed into three divisions. 1st. Perspiratory, or exhaled 
humours; such are the cutaneous and pulmonary transpirations, 
serous and synovial humours, fat, humours of the eye, &c. 2d. 
Follicular humours, or those secreted by follicles ; as the mucus 
of the different mucous membranes, cerumen, ciliary humour, 
&c. 3d. Glandular humours, secreted by the glands, furnished 
with excretory ducts; as the salivary, pancreatic, lachrymal hu- 
mours, bile, urine, milk, &c. 

The animal fluids are not simple substances, but like the 
solids, are composed of chemical elements and organic elements, 

11 
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and which are the same as those of the solids. This must neces- 
sarily be the case from the reciprocal dependance existing be- 
tween the two. The solids by nutrition, are all formed of the 
fluids ; and as they decompose, they enter into and constitute no 
inconsiderable portion of the fluids. Thus the solids are formed 
from the fluids, and the fluids from the solids. 

In another relation, the mutual dependance of the solids and 
fluids is manifested. None of the fluids are received immediately 
from without the body. They are formed within it, and by the 
action of the solids. Each fluid is elicited by an organ. Chyle, 
which is a fluid of external absorption, is still elaborated by the 
stomach, intestines and lacteals ; lymph by the lymphatics; venous 
blood in the capillary vesselsand molecular structure; arterial blood 
by the capillaries of the lungs ; mucus by the follicles of the 
mucous membrane; bile by the liver; urine by the kidneys, &c. 
While the fluids are thus the product of the action of the solids, 
they are also the natural stimulants or excitants, by which the 
organic actions of the solids are excited and maintained. 

In treating of the organization, the two cannot be separated 
and regarded as unconnected. They pass into each other, in a 
manner that does not permit us to fix their limits; to designate 
the commencement of the one, and the termination of the other. 
They hold an equal coadjuvancy in every organic action, and 
the performance of every function. With this intimate connexion 
in the healthy condition, can they be separated in disease? Un- 
questionably they cannot: being an element of the organic actions, 
these must be modified by differences in the fluids or humours, 
especially of the nutritive humour; besides, the products that 
result from morbid action, being formed from this last, must be 
influenced and vary in their nature from differences in the con- 
stitution of this fluid. 

Inattention to this element of the organic actions, and to the 
diversified results that differences of the nutritive humour or ar- 
terial blood, impart to the very same actions of the solids, has 
been one of the principal causes of the erroneous reasoning 
that abounds in the explanation of pathological phenomena; and 
has constituted no small portion of the difficulty in explaining 
the diversity of those phenomena, proceeding from the same 
cause. 
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At one period in medicine, the humours were considered the 
positive agents of all the morbid affections of the system ; but 
what was then designated as the humours, were imaginary sub- 
stances, having no existence, asatrabile, phlegm, &c; or qualities 
that were equally supposititious, as alkaline, acid, putrescent 
qualities, &c. which were, on mere conjecture, believed to con- 
stitute the humours, or to reside within them, and whose excess 
or presence, constituted disease. 

When a sounder philosophy brought into vogue the doctrine 
of the solids, the humoral pathology was entirely abandoned, and 
the concurrence of the fluids in disease was totally denied. 

There can be no doubt that disease consists in unnatural devia- 
tions of the organic actions of the solids, but can these continue 
in a morbid or unnatural state, without changing the nature of 
the fluids, depending on the healthy organic actions and natural 
functions; and if changed in their character, must they not act as 
foreign or unnatural matters on the solids, maintaining irregula- 
rity in the organic actions and functions, or preventing their re- 
turn to a natural state? Is it not from this cause that extensive 
irritations, fevers of great intensity, such as are usually called 
malignant fevers, in which the depuratory excretions have been 
for a considerable period suspended and the reparative functions, 
as respiration, digestion, &c. have been deteriorated, which must 
of necessity cause a less perfect elaboration of the nutritive san- 
guine humour, are so difficult to arrest in their course and so 
frequently prove fatal ? Is it not from this cause that some local 
affections, particular ulcerations, &c. maintain themselves, from 
the nature of the fluids they secrete, which tend to perpetuate 
the morbid condition of the solids ? The fluids, it is admitted, 
may be of secondary consequence in disease, but their influence 
deserves to be studied ; it is probably too much overlooked. 

Sect. I. — Pathological states of the Fluids. 

A few observations on the pathological states of the fluids, may 
prove useful in directing attention to this element of the patholo- 
gical condition of the organs of the economy. The fluids, it has 
already been shown, are constituent parts of the organism and enter 
into every action of an organ, as one of its integrant elements. That 
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the fluids are not invariably in the same state, but are susceptible 
of, and do undergo alterations, are facts too obvious to the most 
superficial observation to be denied. 

The fluids may present three different deviations from a natu- 
ral state, 1st. In their quantity, as being too great or too small; 
2d. They may vary as to the proportion of their proximate or 
immediate elements; and 3d. They may be vitiated in nature. 

§ 1. Humours of First Class. 

Of the fluids or humours of the first class, or of absorption, the 
chyle, lymph and venous blood, our information is too imperfect 
to enable us to form any positive ideas on their pathological 
states. We are reduced almost entirely to conjectures. It is, 
however, by no means improbable, that an excess or deficiency 
of these humours may exist, and bring important modifications 
into the product of diseased actions. Thus it is easily to be con- 
ceived, that a lymphatic plethora may exist with deficiency in 
the red globules and fibrin of the blood; and this excess of the 
white lymphatic humour, or white blood, will affect most mate- 
rially the phenomena of irritation and inflammation. They will 
present the characters of these states in a less marked degree; 
and their effects will be essentially varied. Is it not owing to a 
condition of this nature in the system, that in certain individuals, 
irritation and inflammation, obscure in character, are productive 
of albuminous exudations into the tissues, and occasion particular 
morbid degenerations of structure, or accidental formations ? Is 
it not to this circumstance that common catarrhs and pneumonic 
inflammation, affecting individuals of the lymphatic temperament, 
so frequently terminate by the production of tubercles in the 
lungs? 

Chyle too, it is by no means an improbable circumstance, may 
be deficient from an irritable condition of the mucous tissue of 
the small intestines, owing to which, the alimentary mass is too 
rapidly carried out of the system, as in lientery, and in conse- 
quence, the reparation of the nutritive portion of the blood be 
prevented. 

It may also be perverted or vitiated in its nature. This hu- 
mour, the product of the digestive organs, must in addition, 
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be affected in its nature by their morbid condition. The pro- 
cess of digestion is well known to be affected, disturbed and 
destroyed, by the irritations and inflammations of the organs con- 
cerned in this process; and its product must, under these circum- 
stances, suffer in its elaboration. The nature of the alimentation 
will also exercise no inconsiderable influence on the nature of this 
humour. Aliment, deficient in nutritive qualities, or having in- 
jurious properties, may give rise to a deficiency of chyle, as to 
quantity, or may change its qualities in a manner to interfere 
with healthy hematosis or sanguification. This last circumstance 
would appear to be the cause of epidemic gangrenous ergotism, 
in some parts of France and Germany, when the bulk of the 
population, in unfavourable seasons, are compelled to subsist on 
rye extensively tainted with the ergot. 

§ 2. Humour of Second Class. 

The blood, or especial nutritive fluid, no one will deny, may 
be productive of a morbid state from existing in excess, or being 
deficient in quantity. The first state constitutes sanguine ple- 
thora or polyaemia; the last, anaemia or deficiency of blood. Both 
these morbid conditions have well marked characters. 

The blood is the principal of the organic excitants, as well as 
the reparative element of the organs. When it is more abun- 
dant than is absolutely essential to the maintenance of health, it 
gives rise to functional modifications and disorders, that assume, 
at times, a morbid character. The face in this state becomes 
coloured, the lips, gums and buccal mucous membrane are 
of a bright vermilion; the eyes are brilliant and easily injected; 
the veins, especially those of the head, temples and neck, are 
prominent; the temporal arteries pulsate with force on exercise, 
or moral excitements; the skin is warm, soft, plump and humid; 
the pulse is full, strong, developed and frequent; epistaxis and 
other haemorrhages attend on this state, and are easily induced; 
somnolency, fulness of the head, head-aches, ringing in the ears 
and other sounds are experienced ; the sensibility and intellectual 
faculties are obtuse and dull ; respiration is embarrassed and op- 
pressed ; costiveness prevails, and the stools are hard and dark 
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in colour. The urine is red, small in quantity and highly ani- 
malized in odour. 

Anaemia, or deficient quantity of sanguine fluid, may result 
from various causes, become the cause of disease itself, or a modi- 
fier of the organic and functional actions. It is not less frequent 
in occurrence than its opposite state or plethora. It succeeds 
to haemorrhages, to profuse secretory evacuations of every kind; 
or as the effect of a deficient alimentation, as consequent on 
chronic diseases, and sometimes, it has been said, from causes 
acting directly on the blood, as particular gases. 

This state, or anaemia offers symptoms the very reverse of the 
preceding. The face is pale and colourless; sometimes it is 
swelled from effusion, particularly the eyelids; the lips, buccal 
mucous membrane, tongue and gums are white ; the veins are 
very small, sunken and sometimes scarcely to be perceived ; the 
skin is cold, dry and colourless : the trunk and limbs are dimi- 
nished in volume, or are tumid and then pit on pressure; the 
pulse is small, feeble, slow or insensible; the heart beats rapidly 
from exercise, but the contractions are feeble and tumultuous, 
as though imperfectly performed. There exists also, vertigo, 
dimness of vision, numbness, syncopies from defect of cerebral 
or nervous excitement, with apathy, indifference, inattention, 
incapacity for movement, with great weakness and sinking on 
exercise. The respiration is slow and feeble, anxious and quick- 
ened by movement; the appetite is deficient; thirst is not ex- 
perienced; the urine is copious, colourless and without odour. 

This state comes on with more or less rapidity; most usually it 
is general, seldom local, and is of considerable duration. When it 
exists in women, amenorrhcea is an accompaniament, from the 
absence of one of the requisites of the menstrual flux, a certain 
degree of plethora. 

Besides these two conditions of the nutritive or reparative 
humour, or blood, it may be effected in the proportion of its 
constituents. 

The blood is composed of a serous fluid of a yellowish white 
colour, and globules of a vermilion or scarlet colour in the arte- 
ries, and a modena purple, or brown red in the veins. These 
different constituents do not hold the same proportion in all indivi- 
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duals, or in the same individual at all periods. The globules 
form the cruoric portion of the blood, and are immediately con- 
cerned in the nutritive process. It is also the more excitant part 
of this fluid, which is stimulating to the organic actions in pro- 
portion to its abundance. The serous part of the blood is that 
from which the exhaled or perspired fluids are immediately pro- 
duced, and which sometimes exhibit all the characters of the 
scrum of the blood. It can scarcely be a matter of doubt, that 
the greater or less predominancy of either of these portions of 
the mass of the blood, must influence very considerably the ge- 
neral state of the organic actions, nutrition and often the secre- 
tions. The cruoric portion of the blood diminishes considerably 
by abstinence; and Dutrochet asserts, he has seen the sanguine 
corpuscules totally disappear in a young toad kept for a year 
without nourishment.* This effect of abstinence on the cruoric 
portion of the blood, renders it the most efficient remedial mean 
in the treatment of chronic diseases, from the profound change it 
carries into the mode of nutrition. 

A blood rich in cruor, or red concrescible particles, will give 
rise to inflammatory phenomena of greater activity or acute- 
ness, than blood in which it is deficient. The one, too, will 
easily throw out membraniform exudations, while the other, with 
the same degree of vascular excitement, will be productive of 
serous exhalations or mucous secretions. It is owing to this cir- 
cumstance that irritation and inflammation of the pleurae in those 
who have laboured under chronic diseases, who have organs pos- 
sessed of feeble actions, or are of the leuco-phlegmatic character, 
terminate in serous effusions, forming hydrothorax; while in those 
whose blood is abundant in globules and fibrin, coagulating lymph 
will be effused, forming adhesions. 

The same effects are observable in the irritations and inflam- 
mations of the peritoneum. When they affect individuals of the 
one condition, with impoverished blood, ascites or peritoneal 
dropsy, is a certain and often very prompt result; in those of the 
opposite state, with exuberance of cruor and rich in fibrin, coagu- 
lable lymph is thrown out, and extensive adhesions between the 

* Rechcrches Atiatomiques et Pliysiologiqucs, kc. p. 209, 
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peritoneal surfaces of the abdominal viscera are formed; and they 
labour under the symptoms of acute peritonitis. 

In irritations of the bronchial mucous tissue of individuals of 
the lymphatic temperament, or of those in whom hematosis has 
been defective, a fatal serous effusion into the bronchial air cells 
is often suddenly induced, unexpectedly carrying off the patient. 
This circumstance I have seen repeatedly to occur in patients, in 
the Alms-house Infirmary, who had long suffered under chronic 
intermittents, complicated with bronchial or pneumonic irrita- 
tion. They were seized without previous difficulty of respira- 
tion, with the convulsive, laboured breathing of suffocation, and 
expired in a few hours. Examination invariably showed either 
effusion into the pleurae which exhibited no signs of inflammation; 
or into the cellular structure of the lungs, which were solid and 
resisting, from the quantity of the serous fluid effused, and which 
flowed in streams from the stroke of the scalpel. 

In persons having this condition of the circulating fluids, 
oedema and anasarca are the certain effects of often trivial irri- 
tations. 

The blood, it is believed by many, experiences alterations in 
its character, the immediate consequence of disease. The extent 
of the morbid changes this fluid undergoes in disease, is not well 
understood, or the agency those changes exercise in producing 
morbid phenomena. This is a vast field of observation, that lies 
as yet almost a virgin soil, inviting to its cultivation, promising 
a rich and abundant harvest, and the most useful results to a cau- 
tious investigation. 

The most striking and commonly observed alteration of the 
blood, is that which occurs in acute inflammations, and is termed 
inflammatory buff, crust, or size. This concretion is of a dull 
white or slightly yellowish colour, and sometimes is of a faint 
greenish tinge. The causes that lead to the formation of the in- 
flammatory size are not well understood. It would appear to 
depend immediately on an increased energy of the innate force 
of the globules, that imparts to them a tendency to unite and 
agglomerate together; a force which is predominant in the solids, 
and by whose action they are formed : or by a diminution of the 
repellent force that tends to separate them, which is ascendant in 
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the fluid state, and causes the globules in that state to repel each 
other. / 

From the quantity and tenacity of the size, and the degree of 
contraction of the clot, the intensity of the inflammatory action 
is commonly inferred. Whenever the coagulum is dense and 
firmly contracted, and more particularly when it is rounded like 
a cup and floating in the serum, with a tough layer of size occu- 
pying the upper surface, the indication of the most acute inflam- 
mation is generally supposed to be announced, and reiterated 
blood-letting to be demanded. 

The contrary state, when the coagulum is loose and flabby, 
does not separate from the serum, and is destitute of a sizy coat; 
or should one exist, being of a soft gelatinous consistency, and 
having a greenish hue, is regarded as indicative of an inflam- 
matory grade that will not bear general depletion, or the system 
tolerate the lancet. 

The appearances of the blood in the first instance, is generally 
attendant on the acute inflammations of organs highly vascular, 
as the lungs and liver, or of serous and fibrous tissues, in the irrita- 
tions of which, the general sanguine system freely partakes. This 
state of the blood is seldom seen in the acute inflammations of the 
mucous tissues, in which the characters of the opposite states more 
frequently prevails, particularly when very extensive. 

The concrescibility of the blood augments in particular cases, 
to a point that may be regarded as morbid. In this state con- 
cretions not unfrequently form during life, more particularly in 
the cavities of the heart; and in the left with more frequency 
than in the right cavities. These concretions were long mistaken 
for polypi, but possess no analogy with them. They consist of 
the fibrinous and albuminous principles of the blood, free from 
the colouring matter, and are of dense, firm consistence, when 
they have been formed some time previous to dissolution; they 
are softer and less consistent when their formation is more re- 
cent. They are not to be confounded with the coagulated blood 
commonly found in the heart after death. In colour they vary 
from a yellowish to a very clear white. 

These concretions, when they form in the heart, oppose a 
serious obstacle to its natural actions, and constitute one of the 
causes of a fatal derangement of its functions. The following is 
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a case in which a concretion of this kind had existed for a con- 
siderable period. A man entered the clinical medical ward of 
the Alms-house Infirmary, in the winter of 1825. He had long 
complained of shortness of breath and incapacity for exer- 
tion, and was supposed to labour under hydrothorax. There was 
no cellular infiltration or emaciation; he was excessively distress- 
ed in his breathing at the time of his admission. On examina- 
tion I found healthy resonance of the chest; and the stethoscope 
made known a natural though very faint respiratory murmur in both 
lungs. The action of the heart was feeble, very indistinct and irregu- 
lar. Not being able to determine the exact nature of the affection, 
I directed him to be placed in bed and have a regulated diet. The 
next day, the difficult respiration brought on by the exertion of 
entering the house and ascending the stairway had disappeared, 
and he felt quite comfortable. No treatment was instituted, and 
he remained several weeks in the ward without manifesting any 
particular symptoms. From • some cause, most probably an in- 
discretion as to diet, his stomach and bowels became disordered 
in the night; great distress of breathing ensued, and he expired 
suddenly before morning. The body was examined next day. 
No effusion existed in the pleurae or evidences of disease in them. 
The lungs were crepitating and perfectly natural. The right ven- 
tricle of the heart was dilated. On opening it, a solid, pearl-white 
concretion occupied nearly half its cavity; it adhered very firmly 
to the sidesof the ventricle, and extended into the pulmonary artery 
and its first ramifications. It approached in consistency to carti- 
lage. I presented the specimen to Dr. Horner, and it was his 
opinion and that of Dr. Physick, who saw it at the University, 
that it must have existed in the heart for a considerable period 
before death. 

The experiments performed by Professor Mayer,* to determine 
the cause of death from the division of the par vagum, or pneumo- 
gastric, appear to render it probable, that these fibrinous concre- 
tions proceed from a diminution or suspension of innervation, 
which is necessary to maintain the fluidity of the blood. 

A condition of the sanguine fluid, the reverse of the preceding, 
prevails in some states of disease. Its plasticity is enfeebled or 

* Journal des Progres, Tome iii. 
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destroyed, and its colouring matter escapes from numerous sur- 
faces and organs. This state of the blood is common in the 
worst forms of fever of typhoid, ataxic or malignant character; 
in yellow and malignant bilious fever, &c: it gives rise to the 
hemorrhagic effusions, that so often manifest themselves in 
those forms of fever from the internal tegumentary, or mucous 
membranes; from the secretory organs and sometimes the skin. 
The blood is mostly found to be fluid after death, and is said to 
be in a dissolved or putrid state. The correctness of this obser- 
vation is doubtful. In the examinations of those who died of 
yellow fever in 1820, the blood was found uniformly fluid, and 
on the faith of former observers was, at first, set down as dis- 
solved or putrid, but when it was placed in small cups, it coagu- 
lated in a few minutes. I have never met with blood, even in 
the worst forms of typnoid fevers, that possessed putrescent cha- 
racters, or that did not coagulate^ 

In the humoral pathology, putridity of the blood was supposed 
to be a common occurrence, and was the immediate cause of the 
phenomena of putrid fevers. This opinion shared the general 
fate of the humoral doctrines. It has again been revived within 
a few years. Some coarse experiments have been performed by 
Gaspard, Majendie and Bouillaud,* in the view of sustaining this 
fact. They consisted in the injection of putrid liquids, putrid 
urine mixed with water, &c. into the veins. From this proceed- 
ing was generated fevers presenting the ( characters of putrid 
fevers, and in most of the experiments terminated fatally. In 
every instance inflammations of the most aggravated character 
ensued, especially in the gastro-intestinal mucous membrane, in 
the heart and vessels, and, in fact, in most of the organs, eventua- 
ting in intense congestions, in ulcerations, in gangrene, &c. These 
experiments cannot be regarded as conclusive in proving a pu- 
trescent state of the blood. They establish these points, that irrita- 
ting matters injected into the vessels will produce inflammation of 
excessive violence; and that extended inflammations, involving 
the organs whose functions perform an important part in the 
maintenance of vital phenomena, will occasion the symptoms of 
what arc called putrid fevers. 

* Journal cle Physiologic, Tome ii. el iv. Trailc Clinique cl Experimenlale 
des Fievrcs, Sec. par J. Bouilhuul. 
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That putridity does actually occur in the blood during life, is a 
mostquestionable circumstance, and has not yet been demonstrated. 

That the crassis or constitution of the blood may be affected, 
by the loss of function in organs requisite for its healthy forma- 
tion, is not improbable, and may possibly be an effect in the 
diseases called putrid fevers ; but in what that effect consists has 
not been detected. 

§ 3. Humours of Third Class. 

The fluids or humours of the third class, or of the secretions, 
are variously modified by disease, especially by inflammation of 
their organs, the phenomena of which are the most common and 
appreciable. 

The fluids exhaled from the serous tissues, as has already been 
shown, in a natural state, is a limpid serosity, having nearly all 
the properties of the serum of the blood. In the inflammation of 
this tissue the serous exhalation experiences different modifica- 
tions, becoming with the progressive increase of the inflammation 
more viscid, containing coagulable matter, impregnated with al- 
bumen and fibrin, which, in an intense degree augments so much 
as to fprm a plastic layer or pseudo-membrane on the serous 
surface, accompanied with globules or molecules, similar in every 
respect to those of pus. These last, at times, are in such quantity, 
that the effused fluid possesses all the properties and character of 
genuine pus. When.the inflammation of the serous tissues runs 
into an extreme violence, the exhaled fluid is often highly san- 
guineous. In a lady who died in this city in 1820, of peritoneal 
inflammation, a black flocculent fluid resembling the black vomit 
of the yellow fever, was found in the abdominal cavity. 

The fluid of the synovial membranes, which differs from the 
fluid of the serous membranes, by containing a portion of albu- 
men combined with fibrin, assumes with great facility the puru- 
lent character. From the slightest inflammation of these mem- 
branes, pus will be formed in the articulations, even when the 
marks of synovial inflammation are scarcely to be discerned. In 
gout the puriform fluid exhaled into the articulations, contains an 
excess of carbonate and phosphate, and sometimes urate of lime, 
whence are produced the tophi so often found in the joints of 
those who have experienced repeated gouty attacks. 



PATHOLOGICAL STATES OF THE FLUIDS. 93 

The external tegumentary or dermoid tissue, exhibits various 
changes in the fluids it secretes, when it is the seat of inflam- 
mation. When of a light shade, a serous fluid, not unlike the 
serum of the blood, but with a larger quantity of coagulable 
matter, is poured out, as occurs in vesication. 

The coagulable matter increases with the inflammation, and 
consists of albumen and fibrin, which become gelatinous. Finally, 
purulent globules or molecules appear, which augment until the 
inflammatory product is entirely purulent. In the chronic in- 
flammation of the skin, besides the secretion of pus, is to be 
observed also that of an albuminous coagulable fluid, and vitiated 
sebaceous secretions, producing concrescible fluids, mixed with 
the different saline matters found in animal products, and of these 
different chemical combinations are formed the scabs, squamae, 
crusts, &c. that assume so many various aspects in the chronic 
diseases of the skin. 

From the internal tegumentary or mucous tissue, mucus is 
secreted and serosity is exhaled, in a healthy state of action. 
These products are augmented under the influence of irritation 
and inflammation, both acute or chronic. From the same causes 
they undergo a change in nature and character. Inflammation 
of this tissue occasions discharges of fluids, that are either mucus, 
sero-mucus, or mucoso-puriform. 

The first or mucous secretions, occur in the feebler states of 
irritation of the mucous tissues, and varies somewhat in each. It 
is viscous and of a yellowish-white from the conjunctiva; liquid, 
demi-aqucous and whitish in coryza. In acute bronchitis it is 
at first diaphanous, ropy, like a solution of albumen in water, 
and adheres to the vessel in which it is contained. From 
the gastric mucous membrane in gastric irritations, it is liquid 
and contains clots floating in it of greater or less thickness. In 
the acuter forms of inflammation it is more viscid and even plas- 
tic; after death it adheres with tenacity to the mucous coat of the 
stomach, and is coloured often with bile. The mucous discharged 
from the bowels in diarrhcea is of a pale yellow, and has few floc- 
culi. When it proceeds from the inflamed vagina or urethra, it 
is liquid, sometimes diaphanous and mostly whitish. That which 
is secreted by the bladder, is united to the urine in viscous flocculi, 
but which separate immediately and settle at the bottom of the 
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vessels. On the contrary, when it proceeds from the ureters and 
pelvis of the kidneys, it is dissolved in the urine and floats in the 
centre of the liquid mass, like a cloud of a grayish-white colour. 
This appearance is what is meant by the eneorema of Hippo- 
crates. 

The mucus secreted during the increase of active inflamma- 
tion, is said to be of alkaline properties, from the presence of 
soda, and turns vegetable blues green, except that from the di- 
gestive tube!, which contains an acid. This acid Leuret and Las- 
saigne assert to be the lactic, but it would appear from Tidemann 
and Gmelin's experiments to be the muriatic. It is from the pre- 
sence of this acid, that the colouring matter of the bile is converted 
into a light grass-green, which is seen in vomiting at times, and 
in the dejections of children. 

The sero-mucous excretions of the mucous tissues are more 
liquid than the preceding. They are sometimes completely 
aqueous, as is seen in some diarrhoeas, and I have met with in- 
stances of it in bronchitis. It is sometimes in bronchial inflam- 
mation streaked with blood, and contains coagulated white clots 
that may be taken for tuberculous matter. The sero-mucous 
fluid in acute inflammations, is often very acrid, as is proved by 
excoriation of the lips and cheeks in coryza, and some ophthalmias; 
the borders of the anus in dysentery, and the superior and inter- 
nal part of the thighs in leucorrhoea. 

The mucoso-puriform fluid is the more common product of 
the phlegmasia of mucous membranes. It forms profusely on 
the conjunctiva in purulent ophthalmia, and is then yellow, ropy, 
viscid and very slightly acrid. In coryza it makes its appearance 
as the inflammation declines. It succeeds also, to the sero-mu- 
cous secretion in bronchial irritations: it generally indicates the 
diminution of the inflammation. In diarrhoeas, when it proceeds 
from the mucous tissue of the colon, the stools appear to be com- 
posed of pure pus. In the diarrhoea of fevers it is mixed with serous 
discharges, and sinks to the bottom of the vessel in a powdery form, 
resembling oat-meal. This is always, I believe, a fatal symptom. 
Gonorrhoea or Menorrhagia offers the mucoso-puriform fluid of 
a greenish-yellow colour. This secretion occurs also in cystitis 
and nephritis. In the first it precipitates from the urine imme- 
diately, and forms a layer viscid and somewhat dense, which the 
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urine does not appear to penetrate. But in the last the deposit 
does not separate for two or three hours, and is then loose, having 
its constituent fiocculi penetrated and separated by the urine. 

The mucous and sero-mucous secretions, may continue after 
all traces of phlogosis, which originally excited them have disap- 
peared, and are not an evidence of the existence of chronic in- 
flammations. This is not the case with the mucoso-puriform fluid, 
which is always the product of either acute or chronic inflamma- 
tion. In the last case, the puriform matter is unequally mixed, 
or separated in fiocculi from the liquid mucus. 

The mucoso-puriform fluid in some cases of chronic inflamma- 
tions of mucous tissues, acquires a character entirely purulent, 
and is then often supposed to be the result of ulcerations. It is 
not unfrequent from the nasal fossae; it takes place occasionally 
from the bronchial surface and sometimes from the bowels, form- 
ing purulent diarrhoeas, that are rapidly colliquative, and in 
which, on examination, inflammation of intestinal mucous tissue 
is discovered, but without ulcerations. 

The morbid changes induced by disease in the glandular se- 
cretions, are much more imperfectly known than those already 
examined. 

The saliva when the salivary glands are excited by the mer- 
curial irritation, is augmented in quantity, becomes more viscid 
and ropy from the presence of albumen, and occasionally possesses 
a sanguineous tinge. In animals affected with rabies, it acquires 
poisonous properties, producing in those into whose system it 
is introduced, the same disease. Whether the same change in 
this secretion, is a result of the disease in a human subject, I be- 
lieve has not been made the subject of experiment. Of the 
modifications that may be induced in the salivary secretion of 
the pancreas, not the slightest information exists. 

Our knowledge of the morbid condition of the biliary secre- 
tion, though this fluid is so much talked of in accounting for pa- 
thological phenomena, is exceedingly imperfect. Irritations 
developed in the liver often increase its secretions, as is mani- 
fested by copious bilious dejections and vomitings. On the other 
hand, it is frequently seen to be diminished in intense irritations 
and inflammations, as in cholera morbus; and the same state is 
the consequence of chronic irritation of the biliary apparatus. 
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The constitution of this secretion, the most complex of the 
animal fluids, is affected most probably by inflammation of the 
liver, but what the particular effects induced are, it is not easy 
to determine. Most commonly the dark and black stools that 
occur in fevers are attributed to vitiated bile. No proof, how- 
ever, has been adduced to render the supposition certain, and 
it is much more than probable, that in most cases, the discharge is 
a vitiated secretion of the mucous surface of the intestines. This 
is seen to occur in yellow fever, when the colouring matter of ' 
the blood, somewhat modified, is effused into the alimentary 
canal, from the surface of the stomach and intestines. 

In the autopsies of fatal cases of fevers, the discoloured contents 
of the alimentary canal are frequently found to occupy the lower 
portion of the ileum and colon, while the contents of the jejunum 
are nearly natural; and alternate portions of the intestines are re- 
peatedly seen to contain dark and discoloured matter or healthy 
mucus; the unnatural secretion corresponding with diseased por- 
tions of the mucous tissue from which it has proceeded, and not 
from the liver. 

The green hue which the alvine discharges often present, es- 
pecially in children, does not arise from any circumstance con- 
nected with the secretion of bile, but results from a free acid 
acting on the colouring matter of the bile in the alimentary canal. 

Under particular circumstances, the cholesterine, one of the 
principles of the bile, separates in the gall-bladder, and forms the 
biliary calculi found in thatviscus. In a fatal case of dysentery, 
I found the gall-bladder distended, with a pellucid mucus, from 
which the colouring matter had separated, and subsided on stand- 
ing, in loose flocculi. 

The bile in the gall-bladder is sometimes very thick, and appa- 
rently of an intense black, but if it be spread on a white surface, 
it will be found of a deep green. It is this that is commonly 
supposed to be black bile; I much question whether black bile is 
met with. 

The urinary secretion is extensively modified by diseased ac- 
tion of its secretory organs. In a general manner it may be laid 
clown, that an inflammatory action of the kidneys and an acute 
sanguine irritation of the system, are accompanied with an acidi- 
fying process; that the natural acids and saline principles of the 
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urine are augmented in quantity, and often new acids, as the purpu- 
ric, or rosacic acid, and new saline principles are developed. These 
principles are so abundant, especially the uric or lithic acid, which 
is very insoluble, that they assume the concrete form, whence is 
produced gravel and calculus. The urine in this state is scanty 
and highly coloured. On the contrary, a feeble action of the 
kidneys, or nervous irritation, is accompanied with a deficiency 
of the acid principles and a predominancy of the alkaline, and 
earthy matters of the urine; or albumen is contained in it in 
quantities, at times so considerable, as to render it coagulable by 
heat and acids. The urine is then copious and of a light 
colour. 

In the most intense states of gastro-enteritic inflammations, the 
urine ceases to be secreted, and is a fatal symptom. 

From the appearances offered by the precipitates, and the 
principles that are to be detected in this secretion, in disease, 
inferences of great value may be deduced, in establishing the 
pathology of disease, and in determining a prognosis. 

In the preceding pages we have examined in a rapid and often 
cursory manner, the animal mechanism. It has been shown to 
consist of solids and fluids acting conjointly, and which are com- 
posed of similar elements, the remote animal elements, gelatin, 
albumen and fibrin. These assume two forms, globules and a 
coagulating amorphous matter, which are disposed in a fibrous 
or laminary structure. 

The solids themselves consist of, 1st. Remote organic elements, 
or the fibrous and a laminary structure; and 2d. Of proximate or- 
ganic elements or tissues. Of these are composed the organs of the 
economy, which have particular acts or offices to perform, named 
functions ; the functions differ in each organ, and result from ac- 
tions that are termed functional actions : they are not all immedi- 
ately essential to life, and may be changed or suspended without 
necessarily occasioning death. 

Besides the functional actions particular to each organ, there 
exists actions or movements in the solids common to them all, of 
the same nature in all, varying only in degree or intensity. 
These actions are molecular and nutritive, or formative; they are 
inherent in organized structure, and are positive and vital in their 
character. Their alteration from a normal type is the immediate 
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cause of pathological phenomena; causes derangement of func- 
tion, constitutes the essential nature of disease: their suspen- 
sion in the more perfect animal organization, inevitably entails a 
fatal result. These actions are the organic, or vital actions of the 
organism; and proceed from forces or properties that are innate to 
organized structure. These properties or forces are vital, and 
require to be examined, analyzed, and their general facts deter- 
mined. 



CHAPTER III. 

Vital Properties or Forces, and Organic Jlclions. 

The organism or animal system, composed of organic solids 
and organic fluids, or animal tissues and organs, is susceptible of 
modes of action from which result a peculiar class of phenomena, 
that are termed vital. Life, as Richerand defines it, is the organ- 
ism in action. 

The ultimate term of the relations of animated beings, physi- 
cal or intellectual, with the exterior world by which they are 
surrounded, is an action. The actions of living beings are not 
self-existing, or have a positive independence: they are effects. 
They depend on two circumstances or causes for their produc- 
tion. First, organized matter, organs endowed with a force or 
aptitude to experience the impression of exterior agents or influ- 
ences; 2d. The actual impression of these exterior agents or in- 
fluences. 

Without organized matter and organs, there can be no mani- 
festation of vitality; there can exist no vital phenomena. Without 
exterior influences, organized matter and the organs, remain qui- 
escent; they possess no positive activity; they cannot enter into 
action; no vital phenomena can be called into existence. The 
absence of either is fatal to vital activity; vital actions cease 
when either is withdrawn; they cannot commence or continue 
without the concurrent aid of both. 
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Sect. I. — Of Organic Force, or Irritability. 

The power inherent in organized matter, which disposes it to 
be acted on by stimuli, may be termed organic force. Its nature 
is unknown ; we are unacquainted with the manner of its develop- 
ment; it can be appreciated only by its effects. 

This force is first acquired by a germ in the act of fecundation, 
which is the object or end of the process of generation. When 
once acquired and the appropriate stimuli are present, it can- 
not remain quiescent; its activity is called into exertion; vital 
actions commence and vital phenomena are manifested. 

Vital actions once commenced, in the higher order of animals, 
cannot be again suspended for any length of time; they have dif- 
ferent degrees of energy, but, if once terminated or reduced to a 
certain point, they are not again renewed; their cessation is per- 
manent, and with them ceases the organic forces. This consti- 
tutes death. 

In the inferior animals and vegetables, the vital actions are 
capable of suspension without their destruction, the organic force 
diminishes, but is not entirely extinguished. On the renewal of 
stimuli, the vital phenomena again reappear and the organic 
force is renewed. These facts are seen in hybernating animals, 
and in vegetables in the temperate latitudes, baving alternate 
seasons of opposite temperature. The abstraction of the stimulus 
of heat diminishes the vital actions, the functions of the various 
organs essential to life are gradually suspended, and almost every 
trace and sign of animation are lost. With the renewal of the 
stimulation of caloric, whether artificial or solar, reanimation 
commences, the vital actions are reawakened, they are manifest- 
ed in the fullest energy ; and the organic force which had been 
nearly extinguished, acquires its former intensity. 

Cold-blooded animals, as frogs, have exhibited remarkable in- 
stances of the suspension of vital actions and a latent state, as it 
were of the organic force, that has endured for a very protracted 
period. 

In the higher order of animals, the fecundated germ is sur- 
rounded by the external influences requisite to call into activity 
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its orggmic force and procure its development. Its actions, in 
consequence, immediately commence, and are unceasingly main- 
tained during its existence. 

In plants, the oviparous and the lower order of animals, the 
disposition or aptitude to action, the organic force, though ac- 
quired, may exist in a quiescent or latent state, until the appropriate 
excitants, heat, moisture, air, are brought to exercise their ener- 
gies upon it, when the active phenomena of their life commence. 

Every organized or living being is developed after a certain 
type. This is accomplished by the acquirement and appropria- 
tion of exterior and dead matter to its own substance, and is the 
first result of the action arising from the impression of stimuli on 
organized matter, or possessing organic force. 

The organic action is essentially nutritive and forma- 
tive. In this process inorganized matter becomes organized; 
that which was dead is quickened. The susceptibility to exte- 
rior influences or the organic force, must of necessity be acquired 
iti the nutritive or organic action. The organic force conse- 
quently must be derived either from a primitive stock imparted 
to the germ, adequate to all the demands that may be made on it 
during the existence of the individual, or is acquired by matter 
in the act of becoming organized. The first is not probable. 
The germ does not possess the organs of the foetus ; or the foetus 
those of the adult. How vast is the disproportion between the 
incipient germ, and lordly man, the ponderous elephant, the un- 
wieldy leviathan of the deep, and the gigantic oak, the monarch 
of the forest, which proceed from it. Can it be supposed that the 
organic force, which imparts to organs their capacity for action, 
exists before the organs are formed; or that in the punctum sa- 
liens is included the power that is destined to bestow the active 
energies, and maintain the phenomena of the immense mass of 
matter, that composes its perfected and developed type ? These 
are suppositions that would be wholly gratuitous, without fact or 
analogy in their support. 

However organized or produced, the susceptibility to external 
agents, or the organic force, is an ultimate fact of organization too 
conspicuous to be questioned. It belongs to all organized matter 
whatever its form, state or, condition. It is inseparable from or- 
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ganization, and is the first element, an essentiality in every act or 
phenomena of life. It is then a vital property, possessed by 
every organized being, enjoyed by every portion of the living 
animal and vegetable structure. 

Organic matter it has been shown, is not a unit. It consists of 
remote elements differing in nature and existing in different 
forms and states ; and it has likewise been demonstrated, that in 
every organized structure, it is formed of proximate elements of 
different composition, each manifesting peculiar phenomena and 
possessing particular functions. The susceptibility to the influ- 
ence of exterior agents, inseparably connected with organization, 
does not manifest the same phenomena or species of action, in 
each of the remote organic elements, or in each of the proximate 
elements or tissues of which organized bodies are composed. 
The phenomena resulting from this property of organized matter 
vary in each of its forms. The property, however, is the same 
in all; in gelatin as in fibrin, in fibrin as in albumen; the same 
in mucous tissue, in serous tissue, in muscular tissue, in vascular 
tissue, in nervous tissue; the same in gland, in membrane, in 
bone, in nerve, in ligament. The differences that are observed 
in the phenomena of organized matter, proceed from the differ- 
ences in the nature, in the essential properties or qualities of the 
organic elements. The vital property or susceptibility to action 
is the same in every form, though .the phenomena are diversified. 
This is analogous to what is observed to prevail throughout nature, 
in inorganic matter and the phenomena it displays. 

A single principle, affinity, modified by a few circumstances, 
operating on the various kinds of matter, occasions all the varied 
phenomena, in the forms, the actions and the characters of the in- 
numerable objects of the •niverse. Gravity in like manner, 
acting under different modifying causes, and influenced by the 
innate qualities of different substances, is the only source of all 
the variety of motion, or the sensible movements of physical 
objects. It is the cause maintaining the planets in their rapid 
and eternal course, whence proceeds the swift descent of ponder- 
ous bodies loosened from their seats, and the slow subsidence of 
fleecy down in the air, or of minutely divided feculence in fluids. 

All the active forces of nature offer to investigation the same 
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results. A single principle acting under different circumstances, 
and exerted on substances of different natures, is sufficient to pro- 
duce innumerable effects, and to explain phenomena the most 
varied. 

From a priori reasoning it might be inferred, that organized 
matter would exhibit the same general result of a principle or 
law, operating to the production of numerous phenomena. Ex- 
amination into the phenomena of organized matter demonstrates 
the truth of the proposition. A single principle, as has been 
shown, the organic force, by the reaction provoked by the impres- 
sions of exterior agents, is the active principle of all vital phe- 
nomena. The remote and proximate elements of animal and 
vegetable organs or structure, are of different nature, and hence 
the manifestation of the action of the organic force, is dif- 
ferent in each according to their respective natures, and their 
innate properties. In this manner, organized matter, by the ope- 
rative power of a single principle, modified by the nature of 
the remote and the proximate animal elements and the functions 
of organs, is capable of giving origin to all the phenomena of 
physiological and pathological life. 

It is of the first importance in determining physiological and 
pathological questions, to possess fixed and positive ideas in re- 
spect to this vital property. It has been designated by various 
appellations, as irritability, excitability, contractility, motility, 
&c. 

It happens, however, to be unfortunately the case, that these 
terms are understood in different senses by those who endeavour 
to fix their meaning; and still more unfortunate that very few 
attach an absolute idea to these terms, while they refer to them 
as ultimate and explanatory principHs, in reasoning for the solu- 
tion of difficulties, the explanation of facts, and the establishment 
of principles. 

To avoid the confusion that arises from the collision of writers 
in their views as to this principle, and the ambiguous meaning 
in which these phrases are employed, it will be proper to pre- 
sent a summary of the principal doctrines that are held on the 
vital properties, and the different meanings in which the term 
irritability, &c. are commonly employed. 
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The term irritability was first introduced into medicine by 
rrancis Glisson. This truly eminent philosopher, the precursor 
of Leibnitz, rejected the dogma of the schools, sustained by the 
authority of Descartes, that matter is inert. Applying his gene- 
ral ideas to the phenomena of life, he established as a principle, 
that all the organs of the human body possess an inherent and 
especial force, presiding over their movements, and essential to 
the performance of their functions. To this force he applied the 
term irritability, because it enters into action from external and 
internal irritations. This property he divided into three species; 
natural, 'as affected by direct irritation; sensitive, as acted on by 
impressions on the senses; and cerebral, (a phantasia,) as ori- 
ginating in the brain. He believed, also, it was modified by the 
constitution, and existed in different grades. When moderate, 
health was the effect; when too acute or in excess, or when slow 
or deficient, disease was the result. 

The ideas of Glisson were too much in advance of the know- 
ledge of the age, to meet with a favourable reception, and to 
gain proselytes. Upwards of half a century subsequent to their 
promulgation, they were adopted by De Gorter, who improved 
upon them, and gave them a greater extension. Irritability, he 
considered a property of all organized matter, vegetable as well 
as animal, and all the actions of living beings, he regarded as de- 
pending on and directed by it. Thus, he admitted but a single 
vital property in the different parts of living bodies, whose 
variable characters or phenomena, resulted from the differences 
of the structure of the organs. 

The ideas of Glisson and De Gorter, which were in the spirit 
of a sound philosophy, gradually insinuated themselves into 
medicine. The cause of life was no longer explained by the 
mixture of the constituent elements of organized bodies, hypo- 
thetically admitted; or by the principles of a mechanical con- 
struction. An inherent force in organized matter, was recognised. 
But departing from the ideas of Glisson and De Gorter and the 
principles of severe reasoning, this force became personified, and 
an existence was supposed for it as a vital principle, independent 
of matter and organization. 

This relapse into the obscure doctrines of occult and final 
causes, was arrested by the genius of Haller. Gifted with a 
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clear and powerful intellect, master of the knowledge of his 
time, devoted to observation and enquiry, and persevering and 
fruitful in experiment, Haller was destined to be the restorer of 
physiology, and to lay permanently its foundation on the only 
substantial basis of the phenomena of the animal economy, well 
observed and faithfully reported. Recognising as the result of 
his enquiries and observations, inherent forces in organized mat- 
ter, he formed a system of what has been called the vital forces 
or properties. 

Haller adopted very nearly the ideas of Glisson. He distin- 
guished, however, sensibility from irritability, which the other 
had confounded. Regarding sensible contractions as the test of 
irritability, Haller confined that property solely to the muscular 
fibre. 

Haller, by making contraction on the application of an irritant 
the test of irritability, was led into the adoption of erroneous 
principles and conclusions. His irritability is the manifestation of 
that property in fibrin and muscular tissue. The want of con- 
traction when an irritant is applied to a living tissue, proves that 
fibrin and muscular tissue are absent, but does not establish the 
want of organic force or irritability. 

Haller in distinguishing sensibility from irritability, made the 
first a vital power. By sensibility, impressions on the body are 
communicated to, and perceived by, the intelligence, and thus we 
possess sensations. But for the production of this phenomenon, 
a set of organs, a particular apparatus, have been provided. Sen- 
sibility is, then, a function, the office of a particular apparatus of 
nervous organs, and not a vital property. Vital actions may 
exist and vital phenomena be manifested, without sensibility. It 
ceases before the death of the body has taken place. 

Haller made a third vital power, common to all the animal 
fibres, which he called dead power, (vis mortua.) It gives tone 
or force to the soft parts, without manifesting contractions on the 
application of stimulants, and does not abandon them until com- 
plete disorganization has ensued. 

This last property Haller considers as distinct from irritability, 
merely because contractions, in certain tissues, are not excited 
by chemical and mechanical irritants. But as sensible contractions 
from common irritants are limited to muscular fibre, this circum- 
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stance is not to be considered as an evidence against the posses- 
sion of the vital property, irritability, in tissues that have no 
fibrin or muscular fibres. He was, therefore, in an error in crea- 
ting this third vital property as distinct from irritability. It is 
identical with the irritability of muscles, though modified in its 
manifestation by difference of structure; and in some tissues is but 
slightly apparent from existing in a feeble degree. 

Haller confounds two things totally different in his third vital 
property or vis mortua. The one is irritability as manifested in 
cellular, fibrous, cartilaginous tissue, and in which it exists in a 
low degree. The other is the organic or vital affinity, the imme- 
diate agent of nutrition, which preserves the composition of the 
animal structure, and resists the influence of the powers of com- 
mon chemistry that tend to its destruction. It is the vis insitum 
of Glisson. 

Placing sensibility among the functions where it belongs, and 
dispossessing it of the title of a vital property to which it has no 
claim, we find that the three vital properties of Haller are re- 
duced to a single one, which is the irritability of Glisson and De 
Gorten, or, as it may more properly be named, organic force. 

The doctrines of Glisson and Haller, were warmly opposed 
by the animists or followers of Stahl, the most distinguished 
of whom was Whytt. 

By this school every vital action or phenomenon was suppos- 
ed to be the immediate result of a separate independent principle 
or soul. 

The difficulty of accounting for the continued susceptibility of 
the heart, intestines and muscles to the impression of irritants, 
for a considerable time after being torn from the body, com- 
pelled Whytt to admit an extended and divisible soul, occupying 
all the portions of the structure. He thus made the soul a mate- 
rial substance in opposition to his own principles; and destroyed 
the very ground-work of his objections to the doctrine of the 
inherent irritability of the organization, on which vital actions 
are supposed to depend. 

The doctrine of irritability had many able advocates, besides 
the Swiss physiologist. Of these, the most distinguished were 
De Gorter and Winter, his cotemporaries, and Lups, a disciple 
of Winter. 

14 



106 ORGANIC FORCE, IRRITABILITY. 

Haller, by making sensible contraction, or the shortening of a 
part, by external contact, the test of irritability, had reduced it to 
limits so narrow, that it was insufficient to explain the general 
phenomena of the vital movements. With this limitation, it is 
no more than the property of a muscular fibre, whose contrac- 
tions it serves to explain ; but it is not applicable to the solution 
of other vital movements. 

De Gorter, as has been stated, had embraced the views of 
Glisson, and developed with more accuracy the effect of irritants 
on vital motions, and the laws of excitement. He avoided the 
error of Haller, by extending irritability to all parts of the body. 

The same doctrine was inculcated by Winter at Frankener, 
and afterwards at Leyden; and his pupil Lups, elucidated its ex- 
istence in the inferior animals, as polypi and in plants. 

The principles of these writers, may be considered as having 
laid the basis of the doctrines of irritability and inflammation, that 
have been adopted by a large class of physiologists of the present 
day, and which prevail in what has been called the physiologi- 
cal doctrine of medicine. 

Another doctrine which may be called the nervous or neuro- 
logical doctrine of irritability, is advocated by a large class of 
physiologists. Its foundation is laid in the theories of Stahl and 
Hoffman, of which it is a modification. 

Stahl had supposed an anima or soul to reside in the brain, 
whence it governed, as well as produced, all the actions of life; 
and Hoffman approaching to this idea, conceived the cause of 
vital actions to consist in the influence of a sensitive soul, a spe- 
cies of ether, spread throughout nature, but separated from the 
blood by the brain, in animals. The soul or vital principle, on 
this hypothesis, was a secretion. 

Cullen and Gregory of Edinburgh, and Macbride of Dublin, 
modifying these opinions, established the modern neurological 
doctrine of irritability. According to this doctrine, vital phe- 
nomena are dependant on the brain and nervous system. No 
susceptibility to action is admitted as inherent in the fibre, or any 
tissue, independent of the nervous system; and, consequently, 
irritability is a nervous property, communicated by the nerves 
and emanating from the brain. In this view irritability would 
be, as we have seen from the definition given, a function, like 
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sensibility. But the brain and nerves are themselves endowed 
with irritability: from whence then can they derive that which 
is peculiar to themselves, unless it be a vital property and not an 
effect of a function. 

This view of irritability appeared a few years past, for a time, 
to be sustained by the experiments of Le Gallois. 

When repeated, however, by Wilson Philip, a source of error 
in the experiments of the French physiologist was detected, that 
rendered all his conclusions fallacious; while the Glissonian and 
Hallerian doctrines of the inherent nature of irritability in the 
fibre, was most fully confirmed. Besides, irritability is a well 
known property of vegetables and the lower animals, in which 
no nervous structure has been demonstrated to exist, and of 
course must have an existence independent of nervous structure. 

Bichat, influenced by his doctrine of animal and .organic life, 
divided irritability into several vital forces. The irritability of 
Hallcr, or, as it is exhibited in the muscular tissue, by contrac- 
tion, he divided into animal and sensible organic contractility; 
and, as it is displayed in the other tissues of the animal organiza- 
tion, and in vegetables, he named it organic sensibility, and in- 
sensible organic contractility. No advantage can arise from this 
mode of dividing irritability; and it leads to confusion and per- 
plexity, by considering a single property, modified by organiza- 
tion, as several distinct properties. 

The term contractility, employed by Bichat, has been very 
generally adopted by the French physiologists, and substituted 
for that of irritability. It is objectionable, as founded on a single 
phenomenon of irritability; and, as displayed chiefly in a parti- 
cular kind of structure. We are not authorized to infer, from 
this circumstance, that irritability in action, in other tissues and 
structures, is always attended with contraction. There are appear- 
ances that would justify an opposite conclusion; and from which 
Prus has been led to propose expansibility, as a vital property. 

Modifications of the preceding doctrines have been made by 
various writers, but the different theories of irritability, may be 
all referred to the three mentioned; and which it may conduce 
to clearness and the better understanding of this subject to pre- 
sent in a condensed summary. 

1. The Glissonian ; as modified by De Gorter, Winter, &c. 
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According to this doctrine, irritability is a property inherent in 
all organized matter, whether animal or vegetable; and, by 
vvhich organized structure possesses the faculty of entering into 
action, from the impression of external and internal stimuli. 

2. The Hallerian; which makes irritability an inherent pro- 
perty, (vis insita,) of the muscular fibre, to which it solely be- 
longs, and of which contraction is a test. In this restricted sense, 
it is not received by any physiologists of the present period: 
though many, adopting the erroneous test of Haller, are led to 
deny the existence of irritability, where contractility is not mani- 
fested. 

3. The neurological; by vvhich irritability is taught to be a 
nervous property, derived from the brain, and communicated to 
the different parts of the body, by the nerves. This doctrine is 
maintained by many of the English, French, and German phy- 
siologists. 

The first doctrine is the one most generally received, and ap- 
pears to be the most in consonance with the general facts of irri- 
tability, observed in animal and vegetable organization. 

Lamarck contests the existence of irritability in vegetables. 
He denies irritability to this class, from the absence of sensible 
and sudden contractions and motions, capable of repetition; that 
is, of the phenomena of irritability, as exhibited in animal fibrin. 
He was evidently led into this error by adopting the test of 
Haller, contraction, as the certain index of the presence of irri- 
tability, and its absence as the sure indication of the deficiency 
or absence of that principle. But plants are in possession of a 
circulation, conducted by a system of delicate capillary vessels; 
they have the functions of nutrition and they perform numerous 
secretory processes; they are subject to diseases; they experience 
the stimulant action of heat, and sedative operation of cold; all 
which imply, unequivocally, the existence of irritability, as an 
inherent property. 

The term excitability, as employed by Brown, expresses a 
meaning somewhat different from irritability. It includes, in 
the acceptation he gives to it, sensibility, as well as irritability. 

Sensibility is but a partial faculty ; it has a peculiar set of or- 
gans for its exercise; it is, therefore, a function. The term sen- 
sibility should be reserved to designate this function of the ner- 
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vous system, and in every disquisition on this subject, it should 
be so regarded, and not confounded with irritability, or that pro- 
perty inherent in every organized tissue or fibre, by which it 
becomes susceptible to the action of stimuli. 

The term excitability may be used with advantage, as a syno- 
nyme for irritability. This property being the base of every 
vital action, it must exist in different states or degrees, in the dif- 
ferent conditions of health or disease, or of its normal and anor- 
mal existence. The employment of the same terms in speaking 
of the different states of this principle, of the agents that influ- 
ence it, and to express the different actions the two maintain or 
produce has many inconveniences, and leads to misconception. 
Hence excitability might very properly be adopted to designate 
the normal or healthy degree of irritability; its physiological 
condition. Excitants and excitation, or excitement, would then 
be correspondent expressions of a similar character, confined to 
express the natural or physiological state. Irritability, irritants, 
and irritation, would be employed only in a pathological sense, 
when treating of the anormal or diseased phenomena, to which 
they would respectively apply. 

The preceding exposition exhibits the recognition of a princi- 
ple, in all the received doctrines, to which is ascribed the pro- 
perty of responding to the impression of stimuli, irritants, or ex- 
terior agents, and which is the characteristic of organized or vital 
structure and animated beings. This principle, it is conceived, 
has been shown not to be a function derived from the nervous 
system, as is supposed by some, but is inherent as a vital pro- 
perty in all organized matter, animal or vegetable, and whether 
nervous structure is present or not. 

This force, which we have called organic, and which is the 
same as the irritability of Glisson, is the basis of every organic 
or vital action. It is consequently the most essential principle 
in studying the pathological condition. In studying this condi- 
tion which may be regarded in the light of a problem, two ele- 
ments present themselves to be settled by the practitioner of 
medicine. The first is the organs or tissues in a state of lesion, 
or which have departed from their natural state ; and the second, 
the condition, and intensity of the organic actions, that arc the 
measure of the state of the organic force or irritability. 
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This is the only certain basis for the establishment of a sound 
diagnosis, and on which the treatment of diseases can be ration- 
ally instituted. 

The following are the generality of facts or laws of the or- 
ganic force or irritability, deduced from an attentive examina- 
tion of the phenomena of which it is productive. 

First law. — Irritability, is a common property of all organized 
matter, and, is a first result of the vital chemistry or affinity, by 
which matter is brought into, and maintained in an organized 
state. It is a property of the solids alone. 

Second law. — Irritability, though a common property of or- 
ganized matter, yet being a result of organization, is modified 
by every difference of organization. Thus the irritability of a 
plant differs, in some respects, from that of an animal; that of 
the inferior animals, differs from that of the superior; it even 
varies in the several genera of plants and animals; and is not 
precisely similar in the different tissues and organs of the same 
animal. Some flourish, under circumstances in which others 
perish. Substances that are destructive to some, are innocuous 
to others, or serve to their nutrition. This law enters, also, into 
the explanation of many physiological facts of the temperaments 
and idiosyncrasies of individuals. 

Irritability, we have said, is modified in the different tissues 
and organs; and even in different portions of the same tissue. 
Hence proceeds the diversified effects of different substances on 
the economy. Purgatives do not affect the mucous membrane 
of the stomach, in its healthy state, as they pass through it, but 
provoke a violent irritation of the mucous membrane of the in- 
testines. When emetics, as tartarized antimony or emetin, are 
injected into the veins, or into the cellular membrane of the 
thigh, they affect, notwithstanding the mucous membrane of the 
stomach, precisely the same, as though applied directly to that 
organ; and after death, if used in quantities sufficient to destroy 
the animal, the appearances are the same as result from their 
actual presence. Cantharides employed as vesicatories, occasion 
irritation at the neck of the bladder. Strychnine and brucine, 
act only on the spinal marrow, exciting tetanic convulsions, with 
perfect integrity of the cerebrum and intellectual faculties. 
Opium, on the contrary, affects the medulla oblongata and cere- 
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brum, and has no direct action on the spinal marrow. Hydro- 
cyanic acid expends its deleterious force on the respiratory por- 
tion of the medulla oblongata and spinalis, occasioning instant 
death. Secale cornutum excites the contractile power of the 
uterus, but of no other part. 

The poisons offer additional exemplifications of this principle. 
Mr. Brodie has shown, that the infusion of tobacco thrown 
into the intestines, destroys life by annihilating the irritability, 
and consequently arresting the action of the heart. The essential 
oil of almonds, and juice of aconite, are fatal by their action on 
the brain and spine, while the heart continues to pulsate in nearly 
its natural manner during the stupor, convulsions and laborious 
respirations they induce; and continues its actions, even some 
minutes after death. Woorara, a species of ticunas, kills also by 
its destructive excitement of the brain; while the poison of the 
upas antiar — antiar toxicaria of Leschenaut, produces its fatal 
operation, by destroying, like tobacco and aconite, the action of 
the heart. The poisons of the viper, of the rattlesnake, of the 
cerastes or horned snake, are likewise innocuous when taken into 
the stomach, inserted into the body of a nerve, in tendon or car- 
tilage, but speedily display their deleterious influence when ap- 
plied to a denuded vascular surface, or inserted into a vascular 
structure, as muscle, skin, &c. These different effects of the same 
substance on different tissues, can be understood in no other man- 
ner, than as the consequence of a difference in the irritability of 
the different organs and tissues. 

Third law. — Irritability has its source in the system. It is 
constantly fluctuating, being greater or less in degree, either in 
the whole organism or in certain organs. It is dependant for its 
production on the activity of nutrition, the quantity and state of 
the fluids, and the facility of their circulation. 

Brown supposed "a certain quantity or certain energy of ex- 
citability to be assigned to every being upon the commencement 
of its living state." This conjecture is wholly unsupported. It 
is impossible that the embryo should possess the full quantum of 
excitability, requisite for the adult; or the acorn for the full 
grown oak. Neither is it possible that irritability can exist for 
organs that arc not formed. 

Fourth laiu. — The quantity of the fluids influences the procluc- 
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tion of irritability. It is always most active in the most vascular 
structures, and it never increases in a part without a correspond- 
ing increase of fluids in that part. Whenever the irritability is 
diminished, the fluids are uniformly in less quantity, wherever 
that diminution has occurred; and, if the supply of the fluids be 
cut off, as in the operation for aneurism, the irritability, as well as 
sensibility, is reduced to the lowest ebb, and returns only as the 
circulation is restored. 

Fifth law. — In the development or exercise of irritability, the 
state of the fluids manifest a marked influence. Black blood 
passing into an organ soon determines a suspension of its irrita- 
bility and consequently of its vitality. It acts in this manner on 
the brain, the heart, and other organs, when respiration is inter- 
rupted. This cessation of the action of the heart, does not result, 
as is satisfactorily shown by Bichat, from a defect in the stimu- 
lation of black blood in the cavities of the left side of the heart, 
but from penetrating into its substance, by the coronary arteries, 
and the consequently diminished susceptibility to receive impres- 
sions, or to respond to the stimulus of its natural energizer, the 
blood. 

Sixth law. — The facility of the circulation of the fluids, is con- 
nected with the manifestation of irritability. The example af- 
forded by the operation for aneurism, has been already adduced, 
as exhibiting this connexion. Increase of circulation, afflux of 
arterial or oxygenated blood, and increase of irritability are 
closely concatenated, they cannot be separated; and it is difficult 
to assign a precedence to either, in the sequence they observe. 

When a part is irritated, the fluids rush to it from all the sur- 
rounding points; they abound in it more largely than in a natu- 
ral state ; its vessels act with more vigour ; and it becomes more 
susceptible of the action of irritants — that is, its irritability is in- 
creased. If the irritation be intense, the fluids are detained in 
the irritated part, not only in its vessels, but in the interstitial 
or areolar spaces; congestion ensues, which terminates in a com- 
plete remora of the circulation. The irritability follows the same 
course. It is exalted with the afflux and rapidity of the circula- 
tion; declines as it becomes enfeebled and congestions are formed; 
and it is extinguished with its cessation. 

Seventh laiv. — Irritability does not exist in an equal degree, 
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m all the tissues and organs; and, consequently, they differ widely 
as to their susceptibility of receiving impressions. 

The following is, probably, the series of organs and tissues, in 
relation to their irritability. The cerebral and nervous tissue, 
(medulla oblongata, medulla spinalis, cerebrum, and cerebellum;) 
the mucous membranes, internal and external; pia mater; lym- 
phatic vessels and glands; muscles; serous membranes; cellular 
tissue; parenchymatous organs; ligaments of the joints; perios- 
teum; cartilages and bone. 

Eighth law. — The irritability being increased in one, two, or 
three, (it very rarely is in four,) organs or tissues, it is corres- 
pondingly diminished in all the other organs and tissues. The 
phenomena of disease, constantly illustrates this law. In hydro- 
cephalus, the bowels are often impassable to violent irritating and 
drastic purges. In pneumonic inflammation, the stomach is 
scarcely sensible to enormous doses of tartarized antimony, ipe- 
cacuanha, &c. The skin loses its irritability, especially on the 
extremities, in gastritis, gastro-enteritis, colitis, when intense, or 
they have degenerated into a chronic state, and have terminated 
in ulcerations of the mucous membrane. When internal inflam- 
mations are very intense, death of the skin and extremities en- 
sue many hours previous to the death of the lungs, heart, and ab- 
dominal viscera, as is seen in yellow fever, at times, in bilious 
fever, &c. Here the irritability, the circulation, all the remaining 
energies of life, become contracted within a small circle, gradu- 
ally decline, and finally cease in all the periphery of the body 
drawn from it by intense and concentrated action of the central 
organs. 

Ninth law. — Within certain limits, irritability increases with 
excitement, or in proportion to the action of stimuli. It always 
diminishes by the abstraction of stimuli in the part whose organi- 
zations are directly debilitated. 

It was a capital error in the doctrine of Dr. Rush, who laid it 
down as an axiom, that debility produces an excess of excitability. 
Debility of the organizations is uniformly characterized by a di- 
minution of susceptibility to impressions, of action, and of func- 
tion; all the phenomena of life are below their normal condition. 
The error of Dr. Rush was occasioned by adopting the views of 
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Brown, who regarded excitability as " a unit, or a simple and in- 
divisible substance."* 

Nothing is more common than to confound irritability of an 
organ, that is, its increased susceptibility to exciting or stimulant 
impressions, which has been shown to be a consequence of its 
state of sur-excitation for debility. This almost daily occurs in 
numerous diseases. Irritation of the stomach, eye, lungs, &c. in- 
terrupting their functions, is mistaken for debility; while the loss 
of function, attributed to debility, is, in almost every case, aeon- 
sequence of irritation, or excess, and not deficiency of organic 
actions. 

The preceding I take to be the general facts or laws of irrita- 
bility, as derived from an attentive observation and analysis of 
the phenomena, healthy and diseased, physiological and patholo- 
gical, that are manifested throughout living, organized struc- 
ture. 

The more I reflect on this vital property, the more thoroughly 
I am persuaded of the importance of having its manifestations, 
and the phenomena depending on it, investigated and general- 
ised. The present attempt, hastily executed, is not offered as 
absolutely accurate, but merely as an essay to the determination 
of this interesting subject. 

Sect. II. — Organic, or Vital Affinity. 

In speaking of the vital properties, it was mentioned that irri- 
tability, or the aptitude, or susceptibility of organized matter to 
receive the impression of excitants, was the principal, and by 
some, is regarded as the only vital property. With the results 
of this property we are. familiar; they are obvious to our percep- 
tions; its manifestations can be studied, and its facts reduced to 
general formulas or laws. There exists, however, another that 
merits equally the term vital, and like irritability, is common to 
all organic matter. Its phenomena are, however, obscure; it has 
attracted as yet but little attention, and its facts are but imper- 
fectly understood. This property is, notwithstanding, connected 

* Medical Inquiries and Observations, Vol. I. p. 9. 
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with every vital action; it is the essential and immediate agent of 
nutrition and the secretions; it maintains organized or living mat- 
ter in its state of composition; enables it to react against, or resist 
the influences that tend to its destruction, and opposes the exer- 
cises of the laws of common affinity or general chemistry, which 
resume their sway on its cessation. This property has the strong- 
est analogy to chemical affinity, and may be termed organic or 
vital affinity. It may, in its nature or essence, be the same as 
chemical affinity, but is modified by the remote or first cause of 
life, and operates under different laws. 

In organic matter, nature employs the same materials as exist 
in inorganic matter, though invested with dissimilar forms; and 
the same general forces or powers that prevail in the last, are the 
immediate agents in developing the actions, and regulating the 
phenomena of the first under a different and modifying, but un- 
known principle. As this principle is wholly inscrutable, and is 
only made known by the manifestations it induces in organized 
matter, and the modifications to which it subjects the general 
forces of nature, for the production of its peculiar phenomena; it 
is to these our researches and scrutiny into vitality, in all its ac- 
tions, must be restricted, without, plunging into abstruse and me- 
taphysical inquiries concerning its abstract or essential nature. 
By pursuing this course, we avoid equally the hazards of a gross 
and degrading materialism, and the inconclusiveness and errors 
arising from a loose ontology. 

Life, we have seen already, is organic matter in action. But 
every vital action, from the first vital movement of the incipient 
germ, is accompanied with a change of the organic elements or 
molecules; a change that appears to destroy their capacity for vi- 
tal phenomena. Hence is necessitated their renewal by the addi- 
tion of exterior matter, and its assimilation to the same nature as 
the organic matter itself, both for its continuance in proper form, 
and for its progressive development. This operation is the result 
of what is named organic or vital affinity, which is thus, a vital 
property, and at the same time, the effect and cause of vital ac- 
tions. The process by which organized matter is thus renewed, 
requires the fluid form as one of its elements. The organic ac- 
tions consist in the united movements of the solids and fluids, in 
proportions, in the healthy state, always definite for each parti- 
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cular species of structure or organic composition. The same is 
equally true of the secretions, which require the action of the so- 
lids and fluids in a certain limited ratio. Within this extent the 
nutritive and secretory actions are duly performed; the play of 
the vital or organic affinity occurs in regular order, and healthy 
or natural structure, and function prevail. 

But let the organic or secretory actions be excited, or in ex- 
cess, that is, let irritation be developed, and the fluids are in excess; 
they surpass their healthy proportion in relation to the solids; 
their movements become embarrassed, or nearly cease; congestion 
results. This condition of the organs influences the action of or- 
ganic affinity; the result of which assumes various characters, de- 
termined by the state of the organic actions, of the circulation of 
the fluids, and other circumstances not completely understood. 
Thus the organic affinity acts sometimes in excess, when nutri- 
tion becomes excessive, and produces hypertrophia, as is seen in 
the heart, and the muscular tunics of intestines, in muscles unduly 
exercised, &c; or it is denaturalized, whence arise anormal tis- 
sues, as the conversion of mucous membranes into cartilage, of 
serous tissue into bone, &c; or the development of irregular for- 
mations, as melanosis, tubercles, &c; or it becomes irregular, 
whence are caused softening of tissues, ulcerations, &c; or it to- 
tally ceases, when death ensues, and common chemical affinity 
assumes its sway. 

Analogous effects are produced in the secretions; they are aug- 
mented in quantity by a more active display of organic affinity; 
they are changed in quality, or totally denaturalized, when it is 
perverted in its action; or they are wholly suspended according 
to the extent of the accumulation of the fluids from irritation, and 
the too active movements of the solids. 

The immediate or proximate agent by which the effects of or- 
ganic affinity are operated, is not certainly known. Many cir- 
cumstances render it very probable that it may be electro-galva- 
nic energy or influence. This force is the active agent of chemi- 
cal affinity, and its opposite state of positive and negative in the 
molecules or atoms of inorganic matter, produces the innumerable 
and immensely diversified forms it assumes, and phenomena it 
presents. 

In the production of the organic phenomena from the princi- 
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pies we have laid down, it may be presumed, that this principle 
is also the immediate or proximate agent of organic affinity, act- 
ing in conformity to the laws of vital energy or organic force, and 
displaying definite effects as it is brought into a specific mode of 
action in every definite specific structure. 

That the electro-galvanic power is the immediate agent, or 
proximate cause of most, if not all the nutritive or reproductive 
and secretory phenomena, may be inferred from the following 
considerations. 

1st. It is the universal agent in all the atomic or molecular 
changes in inorganic matter, and the productive cause of all the 
phenomena connected with its various forms. 

2d. Organic matter is the same in its nature as inorganic, dif- 
fering only in form and proportions; and in the organic, reproduc- 
tive, and secretory functions, all the actions are molecular or 
atomic; and hence it is reasonable to conclude, that the same force 
is the immediate agent or proximate cause of the molecular or 
atomic actions of matter in all its forms, organized and inor- 
ganic. 

3d. The compositions and decompositions resulting from the 
electro-galvanic force, are analogous to those that are observed to 
occur in the organic actions and secretions. 

4th. That all the atomic changes accomplished by the electro- 
galvanic force, or active power, are accompanied with develop- 
ment of heat; and the organic or nutritive, and the secretory ac- 
tions are, in a natural and healthy state, attended with the elimi- 
nation of low degrees of caloric producing animal heat. Sponta- 
neous combustion, of which so many examples are on record, has 
every appearance of being an intense, electro-galvanic action, in 
a system highly charged with inflammable materials, (hydrogen, 
carbon, nitrogen,) producing a rapid combination with oxygen, 
and which, as in all other circumstances, is attended with disen- 
gagement of light and heat, and decomposition or change of 
form. 

5th. In the organism of the higher animals there exist electro- 
motive apparatus, excellent electric conductors, insulators, and 
exciters. Thus muscular contraction is excited by completing 
an electric circle composed of muscle and nerve. The nerves are 
among the best conductors of the electric power; and in some 
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animals, as the gymnotus and torpedo, &c. a complete electric or- 
gan composed of nervous matter, and insulating, or non-conduct- 
ing plates is provided, and which excites powerful electric 
shocks. 

6th. The electro-galvanic power is found to supply the absence 
of nervous influence in some functions, that are suspended by the 
division of the nerves, as digestion and respiration, when the par 
vagum is divided. It is also the exciter of muscular contractions 
when directed through a nerve, in a manner analogous to the 
nervous influence itself. 

Lastly. By direct experiment the fluids of the organism are 
shown to be electric in a uniform state and degree in health. 
That of the blood is positive; in inflammatory diseases its electri- 
city diminishes, and is always lower when the inflammatory buff 
forms on blood. 

It is not to be presumed, however, as some writers have been 
disposed to advance, that the human system is an electro-galvanic 
apparatus, or that this power is the same as the vital or organic 
force. The admission of the agency of this principle, cannot be 
extended further, than as a mean subordinate to the vital prin- 
ciple or organic force, employed in perfecting certain actions of 
which it is an operative cause. 

Whatever may be the nature of the agent, by which the phe- 
nomena of organic or vital affinity be accomplished, the fact of 
its existence cannot be questioned. The nutritive humour in the 
blood is a homogeneous fluid. As it circulates through the va- 
rious organs, each receives the materials of which it is com- 
posed. In muscular tissue, muscle is formed from it; in nervous 
tissue it produces nervous substance; in glandular tissue, glan- 
dular structure, &c. The same is true of the secretions; each gland 
separates from the blood its peculiar fluid ; the kidneys, the 
urine; the liver, bile; the parotids, saliva; the testicles, semen. 

The blood contains the elements of all the solids or organs, and 
either the elements or the materials of the secretions. That these 
different and varied formations should proceed from the same ho- 
mogeneous fluid, can only be an operation of affinity. There is no 
other known force or power in nature by which it can beaccom- 
pli-shed. It differs, however, from common affinit) r , or of inorganic 
matter, by the invariableness of its action, and the regularity of its 
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effects; but this is only apparent, and arises from acting constantly 
under the same circumstances, and is a result of the first, remote, 
but unknown principle of life. Every organ is an apparatus, in 
which organic affinity in a healthy state, is made to act in an in- 
variable mode. Inorganic affinity, similarly circumstanced, would 
exhibit the same regular and constant production, as is observed 
in an apparatus in which it is brought to exert its play in a fixed 
and certain order. 

Organic affinity appears to be influenced by external causes or 
agents, and to this circumstance is to be attributed some of the 
phenomena in the morbid states of the organized system. Thus 
an atmosphere vitiated by too many individuals crowded in a small 
space, enfeebles organic affinity, and a general disposition to de- 
composition of the solids and fluids ensues, as is seen by the pro- 
duction of hospital gangrene in crovyded wards, in which ulcera- 
tions and gangrene result from very feeble excitation of the or- 
ganic actions. Many of the poisons exert a similar influence over 
the play of the organic affinities, especially of the blood. May 
not the peculiar and characteristic symptoms of scurvy depend 
on an enfeebled condition of the organic affinity, modifying the 
result of inflammatory or irritative actions in the tissues? 

At present we are not at liberty to do more, with the limited 
number of facts and observations we possess, and the little light 
that has, as yet, been thrown on the subject, than to invite atten- 
tion to its further consideration, and present what may be regard- 
ed as probable circumstances. 

Some of the generalities or general facts of vital affinity may 
be pointed out; others doubtless exist which may be developed 
by future observation. 

The following may be regarded as clearly established. 
1st. It is operative both in the solids and fluids, in health and 
in disease, and is the immediate agent by which is accomplished 
the composition of the solids, and formation and constitution of 
the fluids, in both states. 

2d. It is immediately connected in its exercise with the orga- 
nic actions, from which it is inseparable, and of which it is an 
clement. It consequently participates in all the deviations of the 
organic actions from a natural condition. Hence the morbid states 
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of the organic actions are always accompanied by alterations of 
structure and vitiation of the secretions. 

3d. It is influenced by the condition of the fluids. When from 
any cause, as the want of proper alimentation, or defect in the 
excrementitious or depuratory processes, or from interruption to 
healthy sanguification in the respiratory apparatus, the blood has 
its elements in an unnatural state, organic affinity departs from 
its regular order. Hence the decomposition of the solids, ulcera- 
tions, and tendency to the putrescent state, both in solids and 
fluids, that occur under these circumstances. 

4th. It is modified by external agents, both in the solids and 
fluids. The state of the atmosphere exercises an extensive influ- 
ence on this property. This is manifested in fevers having strong 
putrescent tendencies, generated in localities where the air is vi- 
tiated by excessive crowding; and in the production of asphyxia, 
by certain exhalations and gases. Some poisons appear to act in 
this mode on the blood, when introduced into it, depriving it of 
its vital character or organization, as it may be called; such is the 
poison of the rattlesnake, viper, &c. 

5th. Some medicines, when the organism is highly charged 
with them, appear to render organic affinity irregular in its ac- 
tion, or to enfeeble its powers. Mercury, for instance, produces, 
when the economy is kept under its action, a strong disposition 
to ulceration, especially in soft and highly vital structures, as the 
tegumentary tissues; ulcers, when already existing, lose their 
disposition and capability to cicatrize; they slough with extreme 
rapidity, the surrounding parts being incapable of resisting the 
process of dissolution, or of maintaining their organic composi- 
tion. I have known instances in which corrosive sublimate, 
abusively administered, produced a condition of the solids, which 
incapacitated them for the slightest restorative action. The least 
abrasion, even the prick of a needle in sewing, or scratch of a pin, 
could not be repaired, but was succeeded by an ulcer. Iodine oc- 
casions similar effects. 

Sect. III. — Organic Actions. 

Organized matter exists in two states, the one moveable, the 
other fixed; or fluid and solid. Vital phenomena cannot be mani- 
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fested by either separately, hut the concurrence of both is indis- 
pensable for their production. 

Organized matter, endowed with organic force or irritability, 
reacts on the impression of external stimuli or excitants. This 
reaction, from which proceeds vital phenomena, consists in a mo- 
lecular action, excited and maintained between the two states of 
organized matter on the solids and fluids. This combined action 
of the solids and fluids constitutes the organic actions. They 
are the first and direct product of the conditions of vitality, (or- 
gans, organic force, and external impressions.) They conse- 
quently are vital actions, depending on the vital forces or pro- 
perties, (organic force, and vital affinity,) and the energizers of 
vital actions, (stimuli,) and exist in all organized structure, ani- 
mal or vegetable. The molecular action, in which the organic 
actions consist, is nutritive, reproductive, or formative; the so- 
lids assuming the fluid state, and the fluids becoming solid. They 
are attended with a decomposition and a formation. 

The organic actions are common to every tissue and solid of 
the animal structure, but exist in very different degrees of acti- 
vity in each, adapted to its especial character and the functions it 
executes. This activity always bears a relation to the proportion 
of the solids and fluids of a particular structure. It is most exalt- 
ed in those structures, where the especial nutritive humour, or 
arterial blood, within a certain limit, bears the greatest propor- 
tion. In all those tissues in which the solids are plus and the 
fluids minus, as cartilage, tendon, ligament, bone, &c. the organic 
actions are feeble. Whenever they do increase, as in the inflam- 
mations of these solids, the proportion of fluids augment; the two 
proceed pari passu, and these organs acquire a new character and 
a higher elevation in the scale of vitality. 

The organs and tissues whose organic actions possess the 
greatest energy, and which are of the highest vital order, are ex- 
ceedingly vascular; the fluids abound in them, and exceed in a 
given proportion the amount of the solids. These are mucous 
membranes, glandular, parenchymatous, and nervous tissues. 
These tissues undergo changes in their structure, the conse- 
quences of chronic inflammation, by which their vascularity is dimi- 
nished, and the proportion of their solid matter advances upon that 
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of the fluids. Their organic actions diminish in the same degree, 
and they are degraded from their rank in the order of vital tissues. 

When the fluids are observed to be in the reverse state, or in 
excess to a considerable degree, beyond the proportion natural to 
the structure which has taken it on, the vital properties or forces, 
(organic force and vital affinity,) are diminished; the organic ac- 
tions are enfeebled, or entirely cease; the organ loses its natural 
structure, and its functions are perverted, disturbed, or abolished. 
This condition prevails in congestions, and is manifested in the 
congestions of the brain, lungs, liver, internal mucous tissues, &c. 

The generalities or laws of the organic actions, may be included 
in the following series or formula. 

1st. The organic actions result from the reaction established 
between the internal conditions of life, (organs, organic force, 
and vital affinity,) and the external conditions of life, or stimuli. 

2d. Their intensity is commensurate with the sum of the in- 
ternal conditions or vital properties, and with the quantity and 
quality of the external conditions or excitants. 

The augmentation of the vital forces or properties, by the in- 
creased aptitude to react on the impressions of stimuli, that is 
thus acquired, is productive of increase of the organic actions: a 
corresponding relation exists between the organic actions and sti- 
muli ; they augment with an increased quantity of the same ex- 
citant; they decline with its diminution. What is the relation be- 
tween the quality of an excitant, and the organfc actions, and 
how far they are modified or acquire a peculiar character by the 
quality, is a point that remains yet to be decided. 

In health, a certain relation prevails between the organic ac- 
tions, and the internal and external conditions of their produc- 
tion, which is especial for each solid, and which tolerates a cer- 
tain range. When this relation is lost in any respect, structural 
derangement ensues, functional acts become irregular, and dis- 
ease is developed. 

3d. The organic actions are common to every tissue and solid 
of the animal economy, but differ in each according to its parti- 
cular organization : consequently the same agent will not affect 
them all equally, or occasion in all similar phenomena. This is a 
leading cause of the diversity in morbid phenomena, or symp- 
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toms of disease, and of the differences in the therapeutic actions, 
or the effects of medicines and other remedial agents. 

4th. The organic actions, the vital forces, and the circulation 
of the nutritive fluid or humour, are mutually connected and de- 
pendant. They cannot be separated, but are concatenated in the 
most intimate union. It is impossible to point out the order of 
their connexion; the one immediately proceeding from the other, 
constituting a circle of causes and effects; " abeuntes in circulum." 
They are consequently the measure or standard of each other's 
force and activity. 

5th. The organic actions being essentially nutritive or formative, 
their vitiation or departure from a natural state is attended with 
a consequent change of structure, and alteration of function. 
When these modifications proceed from an agent acting by a dy- 
namic force, and not chemically on the organization, the organ, 
from the change induced in its organization, and its organic force 
or irritability, becomes adapted to the impression of that agent, 
and ceases to manifest any marked effect, or peculiar action from 
it, at least in the degree it originally caused. This explains the 
tolerance acquired by the organs to morbific impressions to which 
they are exposed for a length of time; and the diminution or ces- 
sation of the effects of medicinal remedies administered for a con- 
siderable period. 

The subjects of the foregoing remarks have been; 1st, an ana- 
lysis and examination of the elements that compose the organism, 
the tissues, and the organs; or the solids and the fluids in their 
natural and pathological states: 2d, an investigation of the forces 
or powers by which they are enabled to enter into action; and 
the actions of which the elementary tissues are the seat. 

The organs, in addition to the organic actions, execute func- 
tional actions, which become affected by every deviation of the 
organic actions. The disorder of function constitutes the symp- 
toms, or announces the existence of disease. It is the sign ad- 
dressed to the senses, or is the language of suffering organs, which 
the practitioner should be able to understand, and translate with 
correctness, so that he may locate the affection in its proper organ, 
and appreciate its true character. A general consideration of the 
different functional acts, presents itself next in order, as a neces- 
sary subject of inquiry. 
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CHAPTER IV. 

Of the Functions. 

The organs of which animals are composed differ in each ge- 
nus. As their actions constitute life, there must exist a conse- 
quent difference, or" modification of vitality, depending on the 
organization in each genus of animals and vegetables. The or- 
gans are the most numerous in man, his organization is the most 
complete, and his life the most perfect. 

The organs execute particular offices necessary to the life of 
the individual, and the propagation of the species. Their offices 
are named functions. Life is maintained by the functions; they 
are, as Richerand expresses it, the means of existence; and every 
disorder of function, is an aggression on the powers of life. 

The functions are more or less numerous in animals, according 
as their organization is more or less complete; and they differ from 
each other by general and special characters. The general cha- 
racters, and which are essential to constitute a function, are, 1st. 
That it performs a particular office in the economy. 2d. That it 
has an organ, or an apparatus of organs, destined to its accom- 
plishment. Without these united circumstances, no act in the 
economy can be considered a function. The special character is 
derived from the nature of the office each function fulfils, and 
the organic actions of which it is composed, or which is its basis. 

From a neglect of the requisites of a function, physiologists 
have widely differed as to the functions themselves and their num- 
ber. A different enumeration has been made by almost every 
writer. Passing by the various views that have been presented 
in this respect, the following will be found to comprehend all the 
offices of the organs that can properly be designated as functions. 

1. Digestion. 2. Absorption. 3. Respiration. 4. Circula- 
tion. 5. Assimilations, or nutritions proper. 6. Calorification. 
7. Secretions. 8. Innervation. 9. Sensibility, or sensations 
10. Intellectual and pathetic faculties. 11. Locomotion, or vo- 
luntary movements. 12. Expressions. 13. Generation. 
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No less difference has prevailed as to the classification of the func- 
tions than their enumeration. A perfect arrangement of them is 
not to be expected. They are intimately connected; they have 
a common end to fulfil; they often depend on each other. It is 
then difficult to separate them completely, and discover a starting 
point. 

The classification of M. Richerand, with some slight modifica- 
tions, is that which offers probably the fewest objections, and is 
most generally adopted. It is essentially the same as that of Bi- 
chat, but with more correctness in its details. 

The functions constitute two classes. 1st. Those necessary to 
the life of the individual. 2d. Those necessary to the preserva- 
tion of the species. The first class contains two orders. The first 
order embraces those functions devoted to nutrition, that are des- 
tiued to the assimilation of the aliment by which the individual 
is nourished, that are appropriated to the proper substance of the 
individual; the second order consists of those functions by which 
the individual maintains relations with the objects by which it is 
surrounded. 

The functions of the first order, or those of nutrition, are, 1. 
Digestion, which prepares the nutritive portion of aliment. 2. 
Absorptions, by which the product or humour of digestion is car- 
ried into the mass of the humours. 3. Respiration, which combines 
oxygen with it. 4. Circulation, that distributes it to all the or- 
gans. 5. Assimilation, that converts it into the proper substance 
of the individual to repair its losses. 6. Secretions, eliminating 
a part of the sanguine mass. 7. Calorification, maintaining the 
animal heat at a certain degree. 8. Innervation, or the nervous 
energy that sustains the movements necessary to the preceding 
functions; the immediate organ of which, there is every proba- 
bility, is the ganglionic system of nerves. 

The second order of functions, or those of relation, have, for 
their instruments or organs, the cerebro-spinal nervous apparatus, 
and are; 1. sensibility or sensations, by which the impressions 
received by the different organs of the body are perceived; 2. in- 
tellectual and pathetic, or moral faculties. The first receives, re- 
tains the sensations, compares them, judges of them, combines 
them: the second determines to seek or to avoid the causes of the 
sensations, creates desire and aversion. 3, Locomotion or volun- 
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tary movements, by which a part, or the mass of the body, may 
be moved at will to satisfy desire or aversion, or for the acts ne- 
cessary to conservation. 4. Expressions, by which ideas, senti- 
ments, and feelings are communicated. 

The second class of the functions belonging to the species, and 
intended for its conservation, consists of generation, and is com- 
mon to both sexes, or is deputed to the female. 

The functions have already been defined and enumerated. They 
are the actions of the different organs of the human body, and 
from which result the accomplishment of their different faculties, 
the conservation of the individual, and the continuance of the 
race. Like all the other actions of natural bodies, they offer some 
phenomena appreciable by the senses, while others pass in the 
molecular structure, and are not to be perceived. 

The first can be described in the manner in which they occur; 
the last are to be known only by their results. The actions of 
the organs, or the functions, cannot be known otherwise than by 
the material conditions of their production and connexions. It is 
impossible to penetrate their essence. The general or special 
forces, under which they are immediately produced, can, in most 
instances, be determined only in a general manner as vital forces 
or properties, without pretending to ascertain their essential 
nature. 

In examining the functions, some physiologists commence with 
those of nutrition, and others, with those of relation. This last I 
shall adopt. The functions of relation affect the acts by which 
nutrition and reproduction commence, and which are essential to 
the execution of all the other functions. Besides, some of the 
functions of relation are blended with those of nutrition and re- 
production so intimately, that they must be known to compre- 
hend the others. In addition to these reasons for commencing 
with the function of relation, it may be further added, that hav- 
ing the nervous system for their apparatus, and which, in some 
of its portions, is connected with the performance of every other 
function, these cannot be well understood without an acquaint- 
ance with its influence, its functions, and modes of action. 
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Sect. I. — Functions of Relation. 

The functions of relation are four in number: sensibility, or the 
sensations; the intellectual and moral actions; voluntary move- 
ments; and lastly, the expressions. 

The possession of these functions elevates man to the head of 
creation. In their exercise he acquires consciousness, or a know- 
ledge of his existence, and they form the links that connect him 
with the exterior world. To them is he indebted for the exalted 
privilege of acquiring a knowledge of the existence of his Creator, 
and of offering to the Supreme the homage of his worship and 
adoration. They render him in their healthful exercise, a moral 
and responsible agent, and through them he possesses the animat- 
ing and ennobling prospect of a future state of existence. 

In man and the superior animals, the nervous system, in its to- 
tality, constitutes the organs, apparatus, or instruments, or the 
material condition, of the functions of relation. 

This system, we have already said, does not consist of a single 
organ; is not simple and homogeneous in its structure, but is a 
collection, a reunion of numerous organs, and of complex and di- 
versified organization. 

In a first division, it is to be distinguished into four parts, each 
of which admits of other divisions. The primary divisions are, 
1st. The encephalon or hjain; 2d. The medulla spinalis; 3d. The 
cerebro-spinal nerves, and nervous tissue, or expansions in the 
organs; and 4th. The great sympathetic or ganglionic system. 

The encephalon or brain consists of three distinct portions; the 
cerebrum, constituting its anterior and superior part; the cere- 
bellum placed behind and below; and the medulla oblongata, or 
meso-cephalon, situated at the base, and is continuous with the 
medulla spinalis. 

These different portions are again composed of groups of or- 
gans, forming apparatus charged with the performance of especial 
offices or functions. The cerebrum comprehends the organs of 
the intellectual and moral faculties. The offices of the cerebellum 
are yet undecided, but Flourens, Bouillaud, and Magendie, have 
rendered it exceedingly probable, that in at least a part of its of- 
fices, it is connected with the voluntary movements, co-ordinating 
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them when commanded by volition, so as to combine the actions 
of all the different muscles requisite to execute or complete any 
given motion, or series of motions, as in standing, walking, run- 
ning, leaping, dancing, or any other movements, requiring the 
contraction of more than one muscle for its performance. Lastly, 
in the medulla oblongata is embraced the organs of sensibility or 
the sensations; the organs exciting muscular contractions or vo- 
luntary movements, connected with which is the expressions of 
the moral emotions or passions; and the organs that activate and 
maintain the movements demanded for the performance of respi- 
ration. 

Two different substances are observed to enter into the com- 
position of the encephalon. They are the white, fibrous, or me- 
dullary substance, and the ash-coloured, gray, or cortical sub- 
stance. The first is much less vascular than the last, the vessels 
appearing chiefly to traverse it, without ramifying; while the gray 
substance is highly vascular, and appears, when injected, almost 
as a congeries of minute vessels. 

This difference of structure is prima facie evidence of a differ- 
ence of office or function. From the principle, which, it is con- 
ceived, is now clearly established, and which has been adopted 
throughout this work, that organization is a necessary condition 
to the manifestation of vital phenomena, it is a direct conclusion, 
that difference of structure implies a difference of phenomena ; and 
that difference of phenomena is an indication of a difference of 
structure. 

The relations the ash and medullary substances uniformly bear 
to each other, and the disposition they invariably observe, are 
corroborative evidence of the differences in their nature and of- 
fices. 

The white or fibrous substance is employed to form the nervous 
cords, the exterior of the spinal marrow and medulla oblongata, the 
crura-cerebri and cerebelli, and the principal part of the interior 
mass of the cerebrum and cerebellum. 

The gray substance is never seen to enter into the composition 
of nervous cords. It is found in masses in the interior of the spinal 
column; it forms masses also in the medulla oblongata, and in the 
crura; it is spread as a layer over the tubercula optica, or quadri- 
gemina, and thethalamioptici; it is disposed in alternate layers in 
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the corpora striata, and covers the exterior convolutions of the ce- 
rebrum, and the laminae of the cerebellum. 

The fibres of the medullary or white substance always ema- 
nate from, or terminate in gray substance; and wherever there is 
a new addition or increase of the white, fibrous substance, gray 
substance is always found, as though provided for that purpose. 

From these circumstances, Gall considered the gray substance 
as the matrix, whence was produced the white, fibrous substance. 
This is, however, a vicious mode of regarding the structure. 
Paris do not pullulate or grow out of each other in this manner. 
The relation pointed out between these two substances, does not 
consist in a mere provision of gray substance, that medullary sub- 
stance may grow from it, but that different functions are to be 
performed, and consequently that a different structure is to be pro- 
vided. The connexion between them is an evidence that both 
must concur to produce certain phenomena; and that they are dif- 
ferent organs of the same apparatus. 

Experiment affords demonstrative evidence of the difference of 
function. When the fibrous or medullary substance in the me- 
dulla oblongata, in the spinal column, or in the nervous cords, is 
irritated, either pain, or convulsive motions of muscles are 
produced, according to the part on which the experiment is 
made. If the gray or cortical substance be treated in the same 
manner, neither of these effects result; there is neither pain nor 
sensation. The functions of the two cannot, therefore, be the 
same. 

Experiments and observations clearly establish, that the office 
of the nerves is to conduct or transmit impressions or stimula- 
tions, from the surfaces of relation to the central, nervous organs 
in the brain, and to convey, from the cerebral organs into the or- 
gans of the economy, the nervous stimulations, as of volition, of 
the passions, &c. to which they give origin. 

The office of the white or fibrous substance in the nerves and 
spinal marrow, it is thus demonstrated, is to transmit or conduct 
stimulations; and the same office is to be attributed to this substance 
in the other portions of the nervous structure. It is the gray sub- 
stance, then, of which the nervous organs, executing, manifesting, 
or originating the nervous functions, and displaying nervous phe- 
nomena, must be composed. 

17 
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The largest quantity of gray substance is found in the cere- 
brum, covering the convolutions, and disseminated in some por- 
tions of its interior, and it is there we are to look for the most nu- 
merous, and the most important of the nervous organs, or the 
material condition for the production of nervous phenomena. 

The medulla oblongata, situated at the base of the brain, is of 
a quadrilateral form. In consists of several fasciculi, or bundles 
of nervous fibres, with some masses of gray substance. Four 
fasciculi are easily recognised, but others may possibly exist. 

Two are anterior, and advancing upwards they increase, and 
receive additions of several masses of gray substance, forming 
successive enlargements, that are named corpora pyramidalia and 
olivaria, tubercula quadrigemina or optica; and to these may be 
united the thalami and corpora striata. The fasciculi of these 
fibres constitute the crura cerebri, which diverge and expand, so 
as to form the interior white, fibrous, or medullary substance of 
the brain. 

This portion of the medulla oblongata is connected with the 
nerves of the senses, or, in common language, the nerves of the 
senses proceed or emanate from it; and evidence is thus given, 
that it includes the organs of the sensations, or of sensibility. 

The two posterior fasciculi, with the addition of gray sub- 
stance, produce the enlargements named corpora restiforme, and 
then constitute the peduncles, or crura, of the cerebellum, which, 
by diverging and expanding, form its fibrous or medullary sub- 
stance. 

From the medulla oblongata also emanate the nerves that sus- 
tain the movements of the muscles occupied in respiration, and 
which direct and combine their movements for the performance 
of that function. It gives origin also to the nerves that impress 
on the muscles of the countenance, the particular movements ex- 
cited by the moral affections; and which express the passions in 
the physiognomy. From this point proceed, in addition, the 
nervous columns that furnish nerves to the muscles of the volun- 
tary movements. 

The medulla oblongata is thus seen to be a central point, where 
a reunion is formed of the medullary or transmitting fibres of the 
cerebrum and cerebellum; of the organs of sensibility, and of vo- 
luntary movements; of the respiratory acts and the expressions. 
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Continuous with the medulla oblongata is the medulla spinalis. 
The point where it commences is not agreed upon by physiolo- 
gists and anatomists. The point where the decussation of the 
fibres end, may, with strong grounds, be regarded as the termina- 
tion of the medulla oblongata. 

The mt dulla spinalis is divided on its anterior and posterior 
surfaces, by a furrow in the median line, into two similar halves. 
On the sides it is again divided by a furrow, from which pass. off 
the roots of the vertebral nerves, into anterior and posterior co- 
lumns. In its course the spinal marrow gives off thirty pairs of 
nerves; the roots of which, emanating from the anterior and pos- 
terior columns, are separated from each other by the denticulated 
ligament. Those nerves coming from the anterior column have 
each a ganglion. 

These nerves pass through the inter-vertebral foramina, and 
arc distributed to the skin, the organ of touch or tactile sensation, 
and to the muscles of voluntary movements. These nerves, and 
the fasciculi of nervous fibres, or columns of the spinal marrow, 
from which they emanate, do not execute the same functions. 

The nerves that communicate with the posterior columns, as 
well as the columns themselves, transmit impressions on the pe- 
riphery of the body to the medulla oblongata, and thus determine 
the sensations of touch, of temperature, &c. 

The nerves that communicate with the anterior columns, to- 
gether with those columns, on the contrary, transmit to the mus- 
cles the internal or sensorial stimulations, and occasion their con- 
traction. When in health, these stimulations proceed from vo- 
lition, and the voluntary movements are accomplished; but when 
they are the effect of morbid irritations, they cause convulsions, 
spasms, &c. 
■ According to their origin, the nerves are named encephalic, or 
spinal. Of the first, there are nine or ten, according as the se- 
venth pair is considered a single nerve, or two, which it really is. 
They all commence with a number of fibres, or threads, and ori- 
ginate, are implanted in, or communicate with gray substance. 

The nerves consist of distinct filaments, united by cellular tis- 
sue, and contained in a general envelope, called neurilema. In 
their course they ramify into numerous branches, anastomose to- 
gether, and often are interlaced in an inextricable manner, form- 
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ing plexus. They have sometimes enlargements, called gan- 
glions. 

In the last degree of ramification, the nerves terminate in three 
different manners; 1st, by a union with other nerves; 2d, by 
uniting with the great sympathetic; 3d, by expanding and form- 
in 0, nervous tissues in the organs, or what is more correct, unit- 
ing with nervous expansions or tissue, which enter into the com- 
position of the organs, and which are the seats of the sensitive 
impressions. 

From the organs or instruments of the functions of relation, we 
now pass to a general consideration of the phenomena they offer 
to observation, or the functions themselves, regarded in the mode 
of their production, and the physiological and pathological condi- 
tions of their existence. 

§ 1. Sensibility , or the Sensations. 

Sensibility, or the sensations, are the function by which im- 
pressions made on the organs of the senses are perceived; in the 
action of which consciousness exists, and by which the exterior 
world is made known. 

The sensations all result from an impression on, or a movement 
excited in, a surface of relation. As Gall remarks, they are the 
perception of an irritation. The surfaces of relation are, exter- 
nally, the five senses; and internally, the mucous membranes, and 
their appendances. 

The external sensations are caused by the contact of the organs 
with external matter; or, in other words, by excitation or irrita- 
tion awakened by exterior agents in the surfaces of relation. The 
internal sensations arise from modifications of the actions of the 
internal tegumentary tissues or interior surfaces, and bear the 
strongest analogy to irritation. 

By the external senses is acquired a knowledge of the proper- 
ties of matter, and the condition in which it exists; as the resist- 
ance of matter by touch, the colour of matter by vision, the vi- 
bration or sound of matter by hearing, the sapidness and solution 
of matter by taste, and the effluvia or aeriform emanation of mat- 
ter by smell. 

The internal senses, inform of the wants of the economy, and 
of the states or actions of the organs. 
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In the exercise of the sensations are the sources of our pains 
and our pleasures. They acquaint us with the relation of exte- 
rior matters to our economy, and as the sensations they create 
are pleasurable or painful, we are excited to enjoy, or warned to 
avoid them. 

The sensations bestow the capacity for social enjoyments, which 
induce man to enter into, and live in society; and by the happi- 
ness and pleasure mutually inspired, they invoke the sexes to a 
union, whence are formed domestic relations, the most sacred of 
the social connexions, and are called into exercise the most ten- 
der of human sympathies. Thus do the sensations preside over 
the individual existence, the maintenance of social relations, and 
the continuance of the species, or propagation of the race. 

§ 2. Of the Mechanism of the Function of Sensibility. 

The sensations are the perception by the intellect or soul of 
impressions or movements in the organs. When an impression, 
made on a surface of relation, as the skin, by a foreign body, is 
perceived by the intelligence, and which is called touch, sensation 
exists. The perception of the condition or movement of the sto- 
mach, when it requires aliments, and which is called hunger, is 
equally a sensation. 

The sensations are very numerous, and arise from external or 
internal causes, whence they are divided into external and in- 
ternal. 

Every sensation, either internal or external, healthy or mor- 
bid, is referred to the organ that immediately receives the im- 
pression by which it is occasioned. Hence it might be inferred, 
on a slight examination, that the organs in which the sensations 
are felt, are also their seat. Gall, without positively affirming the 
fact, is inclined to this belief. It cannot, however, be sustained 
when the phenomena of the sensations are more closely inspected. 
We shall then see most conclusively demonstrated, that no sen- 
sation does, or can exist, unless the impression received by the 
remote organ is transmitted to the brain, and which is acted on, 
or influenced by the transmitted impression. 

This corollary is clearly established by the following facts: — 

1st. Let the communication between an organ of sense, or a 
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part the seat of an internal sensation, be interrupted by the di- 
vision of its nerve, or ligature placed on it, no matter what may 
be the degree of impression made, no sensation is experienced. 

2d. When the brain is incapable of acting, as when compressed 
by effusions, or by depression of bone, or is torpid from large 
doses of opium, notwithstanding an organ may be in the condi- 
tion to experience sensitive impressions, still no sensations can be 
produced. The same circumstance is observed when the cere- 
bral organ is deeply engaged in its own peculiar actions, as in 
profound meditation, at which time powerful impressions do not 
produce sensations. The story of Archimedes furnishes an exam- 
ple, who, deeply engaged in the solution of a problem, was un- 
conscious of the assault on Syracuse and its capture. Soldiers in 
charging^ when highly excited, are wounded without feeling the 
impulse of the ball. 

This principle has an application to pathology. The brain, 
when the seat of phlogosis, or irritated, is incapable of respond- 
ing to sensitive irritations proceeding from other organs, and no 
pain is experienced, though they may be the seats of active in- 
flammations. 

3d. Impressions that are feeble, or scarcely perceived, become 
strong and intense, when the action of the brain is directed to- 
wards them by the will or attention. 

4th. The brain is capable of producing sensations independent 
of impressions. This occurs in dreaming, when we hear sounds, 
see and feel objects, though no impressions are, at the time, made 
on the organs, the seats of those sensations. The same occurs in 
delirium, and in mental alienation, where the patient experiences 
sensations that are entirely generated in the brain, and without 
corresponding impressions in the surfaces of relation. After am- 
putation of a limb, for many years sensations are experienced 
of its movements, precisely as though it continued to exist. 

From these facts it is not possible to question the inference, 
that the transmission to the brain of the impressions made in the 
remote organs or surfaces of relation, is essential to the produc- 
tion of sensation. 

In the production of every sensation, there must consequently 
concur three separate actions; 1st, that of the organ in which the 
impression is made, and to which the sensation is referred; 2d, 
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that of the brain which receives this impression, and which con- 
stitutes the sensation; and 3d, that of the nerve, or the organ in- 
termediate to both the others, transmitting the impression from 
the one to the other. 

Every part is not equally capable of receiving impressions, and 
consequently vary as to sensibility. There is no part of the body 
that may not become sensible, or acquire the capacity to respond 
to the action of impressions. Parts naturally insensible do not, 
however, acquire this property without undergoing a change in 
their structure, as bone, ligament, serous membrane, &c. They 
become more vascular, and change their general nature.* It is 
most probable that every part possesses some nervous structure, 
too minute to be detected, or to display well-marked phenomena, 
but which receives increase and development with the change in- 
duced by disease. This affords additional evidence, that morbid 
irritation is an increase of the nutritive irritation. It may, how- 
ever, be confidently relied on, that no sensation can exist with- 
out nerve, and that wherever sensations exist, there must nervous 
structure be present. 

It is to be concluded, that the impression, the first element, of 
sensation, is an action or irritation occasioned in the nerves, or 
nervous expansion or tissue of the part to which it is referred, by 
an exterior body when such is applied; or by a transmitted or 
sympathetic irritation when it is not excited by an exterior 
body. 

The action of perception, it has been shown, occurs in the brain, 
and is most probably the repetition of the action or irritation 
which has been occasioned in the nervous extremities or expan- 
sion in the organ. If the condition of the brain is such as to pre- 
vent this repetition of action in it, as when it is diseased, torpid 
from sleep, or narcotics, or is engaged in its own acts, perception 
is not produced. It is not the whole mass of the brain that concurs 
in this act. The whole nearly of the cerebrum may be removed 
successively, without impairing the faculty of perceiving impres- 
sions in animals. It is only when the portion of the medulla ob- 
longata, near the seat of the tubercula quadrigemina is destroyed, 
that this faculty ceases to exist. To this point then, it may be 

* Sec page 121. 
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concluded, must impressions be transmitted in order to be per- 
ceived. 

Tbe conducting or transmitting organ of the impressions or 
sensitive stimulations made on a sensitive surface to tbe brain, is 
nerve. This is clearly established by experiment. The brain 
and the sensitive organ may each be in the most perfect condi- 
tion, and susceptible of experiencing sensitive impressions and 
perceptive actions, but, if the nerve that connects the two, be 
tied, or divided, no sensation can be experienced. To the accom- 
plishment of sensation, the three organs or portions of the nerv- 
ous system of the sensations, must be in a state of integrity; le- 
sion of either will mar its production. 

If the inquiry be made as to the manner in which impres- 
sions on, or irritations excited in the nervous expansions or tis- 
sues of the organs, and transmitted to, or repeated in the brain, 
produce the phenomenon of sensation, it must be frankly con- 
fessed, that no explanation can be given, or even attempted. Its 
production is one of the profoundest mysteries of nature, and the 
assertion will not be considered rash, which places it beyond the 
pale of human intelligence. 

In what has been stated, the facts are appreciable, and open to 
observation and experiment. Here is the limit of our certain 
knowledge, and to step beyond it, would be to engage in the in- 
extricable labyrinth of an endless hypothesis. 

The phenomena of the sensations, or sensibility, investigated 
by experiments and with careful observation, authorize the esta- 
blishment of the following series of general facts, formula?, or 
laws. 

1st. Sensibility is a function attached to certain organs or ap- 
paratus of the nervous system, and not a vital property, as is as- 
serted by Richerand, and other physiologists. 

2d. It is not consequently identical with irritability or organic 
force, and must not be confounded with it, as is clone in most me- 
dical writings. 

3d. The material organs of the sensations are, «, the nervous 
membranes, or expansions in the organs, as the retina in the eye, 
the expansion of the olfactory nerve on the Schneiderian mem- 
brane, &c; b, the nervous cords, or nerves, that form the com- 
munication between the organs of the senses and the cncephalon; 
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c, the posterior columns of the medulla spinalis, and nerves that 
are implanted in it; d, the large or ganglionic branch of the fifth 
nerve, and glossopharyngeal nerves; e, the medulla oblongata. 

4th. The activity of this function, or the acuteness of the sen- 
sations, is always in proportion to the development of these 
organs. 

5th. Integrity of each portion of the material organs, or appa- 
ratus, is indispensable for the production of sensation. Lesion of 
any one interferes, according to its extent, with its production. 
The converse is true, that every aberration of sensibility is an in- 
dication of a morbid condition of some portion of the apparatus, 
or organs of the sensations. 

6th. In every sensation, the irritation or excitement produced 
by impressions in the nervous expansion or tissue of an organ of 
sense, is repeated in the encephalon to which it has been trans- 
mitted by the nerves that maintain the connexion between the 
two. The repetition of this irritation in the encephalon, causes 
perception in the intelligence, and thus constitutes the sensation. 

7th. Sensation is different for each particular sense; it is not 
the same in the visual, as in the olfactory, gustatory, auditory, 
or tactile senses; in each of which it differs, and is excited by a 
different and peculiar stimulus. 

The difference of the sensations is, in part at least, owing to 
the different structure and consequent modification of action of 
each nervous tissue in the organs of sense. The retina, the ex- 
pansion of the olfactory, and auditory nerves, &c. are each one 
different in structure from the other, and have a different sensi- 
bility. The retina is sensible to the rays of light, the olfactory 
nervous tissue to odorous emanations, the auditory nervous tis- 
sue of the labyrinth to the vibrations of bodies, &c. 

8th. The encephalon, deeply engaged in the performance of 
its own functional acts, is not susceptible of receiving or re- 
peating feebler impressions transmitted from the organs of the 
senses, and consequently they are not perceived, and sensations 
are not experienced. Persons profoundly occupied in thought, 
are abstracted from exterior impressions, and are unconscious of 
the occurrences passing around them. 

9th. The encephalon, when its actions become torpid, as in 
sleep, from the congestions induced by narcotics, or from com- 

1S 
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pression, either is incapable of repeating the stimulations excited 
in the organs of the senses, or they cannot awaken perception, 
and in this state of the brain sensations do not exist. The absence 
of positive pain is not then to be regarded as conclusive evidence, 
that a morbid lesion does not exist when the brain is in this con- 
dition. 

10th. When a sensation of great intensity exists, and occupies 
the encephalon, another sensation cannot be perceived at the same 
time. The male frog, during the venereal orgasm, may be mu- 
tilated by the amputation of his legs, without inducing him to 
forego the embrace of his mate, or apparently to suffer pain. The 
Aphorism of Hippocrates is founded on this law: Ambo partes 
non possunt dolore simul. Duobus^ doloribus simul orientibus, 
vehementior obscurat alterum. Persons labouring under acute 
gastritis, or other intense internal inflammations, become insensi- 
ble to tickling, though extremely sensitive to it in health. This 
law explains the obscurity that often involves the complications 
of diseased organs; those that are most intensely affected, sup- 
pressing the symptoms, or the expressions of disease in others, 
and which become manifest as the first decline in their force. 

11th. Sensibility in its exercise, or the sensations, is exciting 
to the vascular system, and determines increase of the circulation, 
proportioned to the acuteness or activity of the sensations. Very 
acute sensations by this process establish frequently inflamma- 
tions, or occasion congestions, even of fatal character. 

12th. Sensibility is diminished or exhausted by its active and 
continued exercise. The more lively is its excitement, the more 
speedily does this state occur, and the longer is the period re- 
quired for its reparation. From this law all the senses are inter- 
mittent in their action, and all sensations after a certain period 
subside and terminate. This effect is most probably a result of 
sanguine congestion produced by the stimulation of the sensa- 
tions in the encephalon. Those unhappy sufferers, who are the 
victims of acutely painful diseases, are fully aware, that the period 
of temporary exemption approaches whenever the pains acquire 
their greatest intensity. 

13th. Sensibility becomes more active, and the sensations more 
acute, when volition directs the action of the brain to, and con- 
centrates it on the impressions or stimulations made on the sur- 
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faces of relation, or nervous tissue of the sensations in the organs. 
By dismissing as it were other operations, the repetition of the 
sensitive stimulations is more easily accomplished in the brain, 
and awaken a more distinct perception. 

The sensations may accordingly be divided into active and 
passive: the first exist when the impressions excited by bodies 
are attentively examined under the direction of volition; the last, 
when the impressions are made on the surfaces of relation, or the 
organs of the senses; but the action of the brain being directed by 
volition to other objects, they are only faintly perceived, or es- 
cape attention. 

14th. The sensations become more acute and delicate by fre- 
quent repetition, and the senses, acquiring a more perfect sensi- 
bility, are improved by frequent use or education. It is, however, 
the moderate exercise of the senses alone that produces their 
highest perfection. This maintains them in that healthful degree 
of excitement in which the structure is the most perfectly formed. 

15th. Sensations of excessive violence, or the too long-conti- 
nued excitement of the organs of sensibility, produce the loss of 
this function, or cause unnatural sensations, or which are not cor- 
responding to the impressions received. These effects are most 
probably a consequence of a modification in the nervous tissue 
receiving the impressions, from the excitement into which they 
have been thrown. 

16th. Sensibility becomes dull and blunted when the organs 
of the senses are not sufficiently exercised. Their state of qui- 
escence, by the defect of healthy stimulation, and consequent de- 
pression of vascular excitement, reduces the nutritive action be- 
low its natural grade, the structure is degraded, and its sensibility 
is diminished or lost. Total inaction of a sense is often attended 
with atrophy of its nervous organs. 

17th. The imperfection or loss of one sense, is generally com- 
pensated by an increased acuteness and refinement of some of the 
other senses. Individuals deprived of vision, have often the touch 
so exquisitely delicate, as to be able to distinguish colours by the 
touch, from the slight differences and inequalities on the surfaces 
of coloured bodies. Numerous instances are recorded that sub- 
stantiate this principle, in regard to all the senses. 

18th. Sensibility is diminished by development and activity of 
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the apparatus of the voluntary movements. The remark has been 
made in all periods, that those distinguish for active and power- 
ful muscular exertions, as the athletes, are generally very deficient 
in sensibility. Those, on the contrary, who have feeble muscles, 
and are delicately formed, are endowed with acute sensibility. 

19th. Females and children possess a more lively sensibility 
than males and adults. To this cause they are subject to be go- 
verned by their sensations and passions, which constitutes in them 
the fickleness and versatility of their characters. This acuteness 
of sensibility in females, gives them the strong disposition they 
manifest to hysteria, which is a morbid state of the sensations and 
affective faculties. 

20th. Every sensation is attended with pleasure or pain, de- 
sire or aversion. There are none probably that are absolutely 
indifferent, at least as respects the sensations connected with the 
conservation of the individual, or the species. The aphorism 
may have some limitation in regard to the sensations resulting 
from the intellectual acts, by which ideas are created and com- 
bined; yet in these operations are to be perceived pleasurable or 
painful sensations, and some of the most exquisite and purest of 
our enjoyments are derived from the exercise of the intellectual 
functions. The affective or moral faculties, in their exercise are 
either pleasurable or painful, as love and hatred, joy and de- 
spair, &c. 

21st. Pleasurable sensations consist in a moderate and regular 
exercise, or excitation of sensibility, by an object adapted to the 
organ of sense on which its impression is made; as a harmonious 
disposition of colours and waving lines convey pleasurable im- 
pressions through the sight; melody in musical sounds inspire the 
most agreeable sentiments through the organ of hearing; soft, 
smooth, and warm surfaces, communicate pleasure through the 
touch; savoury food, by the stimulation of the gustatory sense, 
impart a highly pleasurable sensation when the appetite is keen, 
&c. For the existence of pleasurable sensations, all the organs 
of the sense, that are its seat, must be in a healthy condition, and 
exercised in a natural manner. 

22d. Painful sensations are caused by an excessive and irre- 
gular action of sensibility, or its too great excitement by objects 
having relations to the organs of the senses, but acting with too 
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much energy; or by objects that have no relation to the functions 
of the organs of the senses, and are detrimental to their functional 
acts by irritating them unnaturally. Strong contrasts in colours, 
and irregular and angular forms, leave unpleasant impressions on 
the eye; harsh, discordant sounds grate on the ear; rough, sharp 
bodies cause positive pain in feeling; mechanical irritants applied 
to the retina, and in the ear, excite the most acute and lancinat- 
ing pains. Morbid irritation or inflammation developed in the 
organs of sensibility, independent of positive impressions, cause 
intense suffering from pain, as inflammation of the eye, ear, &c. 

23d. Pleasurable sensations when excessive pass into painful 
sensations; and the impressions, from whence proceed pleasure, 
carried to excess, terminate in pain. However wide may appear 
the difference between these two sensations, they are intimately 
associated, and both proceed from the same kind of impressions, 
varying only in degree. Buffon has said, that pleasure is the 
commencement of pain, and pain, the extremity of pleasure. This 
is not a paradox; the assertion is founded in correct observation. 
The same impressions that, in one grade, are exquisitely pleasura- 
ble, in a higher grade, are exceedingly painful, and even create 
a morbid condition. Gentle titillation is a sensation that might 
merit, far beyond scratching, the appellation of " a royal plea- 
sure;" yet when pushed to excess in tickling, not only is it pain- 
ful, but may even excite convulsions. Pain is the morbid state 
of pleasure. 

24th. By the production of pleasure and pain, sensibility exe- 
cutes its office in the economy. This office consists in the gui- 
dance and government of our actions, as conservative of the in- 
dividual, and the species, and as sustaining our relations in social 
intercourse. These are the common end they are deputed to fulfil. 
The pleasure derived in satisfying our wants, invites and solicits 
us to gratify them: pain warns us of the presence of objects in- 
imicable to our organs, and of actions of disorganizing tendency; 
and nature calls in its aid to enforce attention to the wants of the 
economy, and compel our efforts to satisfy them, when her milder 
solicitations prove unavailing. 

Pleasure consisting in the natural and healthy excitement of 
the organs of sensibility, is the necessary consequence of a wise 
and prudent employment of the various functions of our eco- 
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nomy, it is the companion of health, and is incompatible with 
disease. 

Pain resulting from an undue and unnatural excitement of the 
same organs, it inevitably follows on excesses and the abuses of 
our functions, and is the attendant of disease. Whenever there 
is pain, there is lesion. 

Pleasure and pain are thus seen to compose the physical basis 
of morals. 

25th. Pleasurable and painful sensations are always attended 
with excitement in the cerebral organs of the sensations, and when 
excessive, it may amount to a morbid degree. As a consequence 
of this principle, in all acute cerebral irritations and inflamma- 
tions, painful remedies, as blisters, caustics, &c. should be avoided. 
They augment the mischief. 

When irritations are transmitted to the brain, they are reflected 
through the agency of the nervous system into the whole of the 
organism.* Pain and pleasure are consequently capable of being 
employed as therapeutic agents with effect, and are also suscepti- 
ble of provoking morbid disturbances. When these sensations 
are excessively acute or protracted, irritation is very commonly 
observed to succeed in the stomach, which holds so intimate an 
association with the brain.t This is evidenced by the loss of ap- 
petite, the impaired digestion, the foul tongue, the unpleasant 
taste in the mouth, and the sense of fulness and uneasiness in the 
epigastric region, that succeed to these sensations. Painful ope- 
rations are very commonly followed by well-characterized gas- 
tric irritation, which is the most usual cause of what surgeons call 
sympathetic fever; and when a capital operation is performed 
while the patient is labouring under gastro-cerebral irritation, a 
severe, and often fatal attack of what is called typhoid or typhus 
fever ensues, the real origin of which is seldom suspected. 

26th. When the brain is in a state of irritation, either sympa- 
thetically or idiopathetically, by the augmentation of sensibility, 
impressions that would, in a natural state of that organ, be agree- 
able, cease to be so, or even excite violent pain, and morbid sen- 
sations are experienced in different organs, without experiencing 
actual impressions. 

* See page 34. -j- See page 42. 
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27th. The sudden cessation of severe pain is succeeded by 
pleasurable sensation. In parturition, the subsidence of the throes 
of labour, by the expulsion of the child, is accompanied with very 
lively pleasure. Women often exclaim, after deliverance, they 
feel as if in heaven. 

2Sth. A feeble pleasurable sensation, diminishes the acuteness 
of a stronger painful sensation, and sometimes suspends it en- 
tirely. Frictions with the hand, or with soft, emollient, and 
warm applications, blunt the acute pains of colic, of rheumatism, 
and, occasionally, of neuralgia; and when they are not intense, 
frequently remove them. 

29th. The irritation that produces a particular sensation on one 
part, will occasion a different sensation in another. I was con- 
sulted by a gentleman from North Carolina, who had for several 
years been affected with neuralgic pains of a most intense se- 
verity, which fluctuated between his feet and his head. When 
the feet were affected, the pain was most excruciating, but was 
unattended with swelling, heat, or redness. In an instant the 
affection would be transferred to the head, and the sensation was 
that of an immense mass of metal pressing on his head, but was 
not productive of acute pain. 

§ 3. Of the External Senses. 

The external senses in man are five, tact or touch, taste, smell, 
hearing, and sight. They will be treated of in a very cursory 
manner, and only in the circumstances that have a bearing on 
the establishment or the support of general principles, applicable 
to the theory and practice of medicine. 

Sense of Tact or Touch. 

The skin is the seat of this sense, and the papillae are generally 
regarded as the portion of this structure, in which resides its im- 
mediate organ, or by which it is exercised. 

By the sense of touch is acquired a knowledge of the form, 
consistency, state of the surface, volume and distance of bodies, 
and by which wc judge of temperature. It is put into action by 
the absolute contact of exterior bodies, and the ideas it developes 
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in the mind, have been supposed to be more accurate and distinct 
than those derived from the other senses. It has even been named 
the geographical sense. It is questionable, whether touch does 
in reality possess so great a superiority over the other senses. It 
is not without its defects. The senses mutually aid each other; 
none alone is sufficient to communicate absolutely accurate ideas, 
which are formed by the united contribution of all the senses. 

Tact is to be distinguished from touch, from which it differs in 
some respects. Tact is the sense of feeling possessed equally by 
every part of the skin, and internal mucous membranes, and is 
common to all animals; touch is limited to the hand, which may 
be looked upon as its organ, and to the lips, in which it is also 
very delicate. Tact is passive touch, while touch is active tact. 

This sense acquires exquisite delicacy and acuteness in many 
individuals who are born blind. They are often capable of at- 
taining to considerable excellence in the arts, and to distinguish 
colours, persons, &c. by the perfection to which it arrives. 

Gentle frictions, with soft, smooth substances, or with the hand 
delicately applied, procure agreeable and pleasurable sensations, 
that exercise often a well-marked influence over the actions of 
the economy, and may be employed with decided advantage as a 
therapeutic resource. These effects are more especially expe- 
rienced by those endowed with a lively sensibility. A mild and 
pleasing languor takes possession of the brain, and is diffused 
through the various organs; drowsiness is induced, the circulation 
is rendered more calm and tranquil, the skin becomes relaxed, 
warm and humid, and pains, and irritated feelings are assuaged 
and dissipated. The touching of a delicate and experienced hand 
will occasion voluptuous thrills, that pervade the whole frame. 
These are the effects that are attributed to animal magnetism; 
and when persons of lively sensibility abandon themselves unre- 
sistingly, and with full faith to the operations of the magnetizers, 
they manifest various phenomena emanating from the nervous 
system, and not unfrequently are cured of affections depending 
on its irregular actions. 

When the brain is sympathetically irritated, or receives active 
stimulations from organs in a state of acute phlogosis, these agree- 
able sensations cannot be awakened through this sense; the im- 
pressions exciting them are no longer in harmony with the con- 
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dition of the perceptive organs of sensation, and are either un- 
perceived, are suffocated by the morbid impressions, or their sti- 
mulation acts in the same direction with those of the disease, and 
increases the cerebral disturbance. In gastritis, enteritis, hepa- 
titis, and all very acute internal inflammations, individuals, though 
exceedingly sensitive to titillation in health, lose their suscepti- 
bility to this feeling, or, if the act be persisted in, it provokes to 
passion, anger, and even violence. The return of this species of 
sensation, is an evidence of the convalescent state. 

Impressions made by bodies that are rough and hard, excite 
disagreeable and painful sensations, producing aversion with at- 
tempts to escape from them. When these impressions are pow- 
erful and long-continued, they may terminate in the production 
of a morbid state of the brain, by establishing in it irritation; con- 
vulsions and apoplexy have been occasioned in this manner. 

M. Broussais adopts as a principle, that tactile impressions, 
whether agreeable or painful, as well as all the external sensa- 
tions, are never judged of by the centre of perception alone, and 
a priori; but are first reflected into the sensitive parts, and the 
viscera, which reflect them back again to the brain; and that this 
organ determines on those impressions according to their relation 
with, or mode of influencing the viscera, especially the epigastric 
centre.* 

This complicate explanation we cannot look upon otherwise 
than as entirely gratuitous and hypothetical. The facts may 
be solved on a more simple and direct principle. It will not be 
contested, that tactile and other sensations are modified by vis- 
ceral inflammations; but this arises from the morbid irritations ir- 
radiated from the inflamed organs to the brain, which being sym- 
pathetically disordered, the mode of its sensibility is changed, it 
can no longer respond, in a natural manner, to healthy and na- 
tural impressions, and the perversion and vitiation of the sensa- 
tions result from the unnatural position of the central organs of 
the sensations, the integrity of which is essential to natural and 
regular phenomena.! 

By embracing this principle of M. Broussais, it would necessi- 

* Physiologic Appliquee a la l'atliolog-ie, t. 1, p. 61 , 
f See pages 1.36— 137. 
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tate the admission of the doctrine, that the impressions of colo- 
rific rays on the retina, do not impart the ideas of colours, until 
they have been reflected to the epigastric centre, and are thence 
returned to the brain, which then determines on them, (that is, 
forms the ideas of colours,) according to the interior sensations 
they excite in the viscera. The same process is of course pursued, 
as it respects the ideas derived from the senses of taste, of smell, 
and of hearing. Few, however, are prepared to admit a doctrine 
of this nature, which places the brain and the intellectual facul- 
ties in a degrading dependancy on the organs of the mere nu- 
tritive functions. 

This sense partakes of a pathological condition; and presents 
two opposite characters. The one is an extreme sensitiveness of 
touch. This state is seldom general; most usually it is partial. 
The slightest impressions, the mere weight of the hand, or the 
bed-clothes, are experienced as painful. I have seen this state to 
occur in fevers, and in a case of colitis, terminating in ulceration. 
It is a symptom of irritation or slight inflammation of the ante- 
rior columns of the spinal marrow. 

An aberration precisely the reverse is sometimes experienced, 
which is the entire loss of the sense. Dissection has shown this 
to arise from lesions of the spinal marrow, implicating its ante- 
rior columns. 

Sense of Taste. 

By this sense is obtained ideas of the sapidness or taste of sub- 
stances. Placed at the commencement of the digestive organs, 
it acts as a sentinel warning of the quality of our food, as possess- 
ing salutary or noxious properties. 

The organ, or the seat of this sense, is the tongue; and the sense 
is most acute at the tip. but exists on the sides and the inferior 
surface; it is also possessed by the palate. 

The liquid state is indispensable for the production of this sen- 
sation; substances wholly insoluble are entirely tasteless. 

In analyzing the sensations proceeding from substances placed 
in the mouth, they are found to be of different kinds. They are, 
1st, those of simple tact; 2d, of taste; and 3d, of smell; and these 
are frequently united in the same substance. 

When the application of an insoluble substance is made to the 
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tongue, as a diamond or topaz, the sensation is that of tact alone. 
If an insoluble, but odorous body is employed, the odour passes 
through the posterior nares, and makes an impression on the 
nerves of smell, which is often mistaken for taste; this occurs 
with tin. By closing the nostrils, so as to prevent the odour from 
passing through them, the taste, as it is supposed to be, disap- 
pears. Other matters, as salt and sugar, affect the sensations of 
touch and taste; and finally, some substances at once excite the 
three sensations, of touch, taste and smell; such are savoury meats, 
soups, spices, &c. 

Several nerves are appropriated to the organ of taste, and some 
doubt and obscurity prevails as to the one by which this function 
is performed. The following nerves are distributed to the tongue: 
1st, the ninth pair, which are muscular nerves; 2d, the third 
branch of the fifth, which is expended on its mucous covering 
and the salivary glands; and third, the glossopharyngeal, which 
is distributed on the surface of the root of the tongue. 

The first of these, or the ninth, bestows on the tongue volun- 
tary movement. The division of these nerves paralyses this or- 
gan, while the sensation remains unaffected. The third branch 
of the fifth is generally regarded as being the nerve of taste, and 
is named gustatory. It must be confessed that this point is not 
completely determined. The other branches of the fifth are 
nerves of tactile sensation, and are necessary to enable the organs, 
and even nerves of the senses, to be sensible to impressions; and 
it is not in the order of nature to give to a single branch a totally 
different function and different powers from those of the trunk. 
It has been suggested, that the last, or the glossopharyngeal, 
was the true gustatory nerve. 

This sense frequently manifests unnatural phenomena as an ef- 
fect of disease, which are then symptoms. Most commonly this spe- 
cies of aberration depends on the state of the mucous membrane of 
the tongue and its secretions, which are morbidly affected in nu- 
merous diseases. In most gastric irritations the taste is more or less 
deranged, and in very acute inflammations it is entirely lost. In 
some nervous affections this sense is strangely perverted; the 
most loathsome and disgusting matters exciting a lively relish. 
In some instances it is entirely absent, from a defect in its nerv- 
ous organs. 
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Sense of Smell. 

This sense is put in action by the odorous particles or mole- 
cules that escape incessantly from particular substances. The air 
dissolving these particles, is the medium by which they are 
brought to influence the nerves of this sense, as it is inhaled into 
the nostrils. 

The sense of smell, like that of taste, is placed as a guard over 
the avenue leading to the interior of the economy, to give warn- 
ing of the presence of odorous bodies, and instruction as to their 
innocent, wholesome, or noxious properties. In these respects 
this sense is much less perfect in man than in many of the infe- 
rior animals, but is more to be relied on, and executes more effi- 
ciently this duty than taste. 

The mucous tissue lining the nasal fossae, named the Schneide- 
rian membrane, is the seat or organ of this sense. All portions 
of it, however, are not in possession of this faculty; the superior 
part alone claims this distinction, while the rest enjoys the sense 
of tact in an eminent degree. 

Two nerves are distributed to this membrane, the first or ol- 
factory nerve, the filaments of which are spread over the outer 
surface of the superior turbinated bone, and the septum of the nose; 
and some branches of the fifth pair. To the first was uniformly 
conceded the function of smell, until Magendie was induced to 
doubt the accuracy of this generally admitted fact, in conse- 
quence of some experiments he performed, and was led to trans- 
fer that office to the fifth. 

By dividing the fifth pair in animals, in the cavity of the cra- 
nium, Magendie found that the impressions made by certain 
powerful and irritating emanations, as caustic ammonia, Dippel's 
oil, and acetic acid, were not perceived, or did not produce sen- 
sation, although the first pair or olfactory nerves, remained en- 
tire. Hence he too hastily inferred, that the fifth, and not the 
first, was the true olfactory nerve. He observed, however, that 
a dog, in which the fifth pair was divided, could distinguish meat 
wrapped up in paper, which he would unfold to obtain the 
food. 

The fifth pair of nerves belong to tactile sensation, and it would 
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appear from these, and other experiments of Magendie. that the 
olfactory, optic, and gustatory nervous tissues, require this species 
of sensation to be enabled to receive impressions. Those senses 
are put in action by the direct impression of their respective irri- 
tants or stimulants, as odours for the olfactory nerve, rays of light 
for the retina, &c. and consequently must possess the sense of 
touch to be sensible to their impression. The fifth nerve com- 
municates this sensibility, and when it is divided, the sensibility of 
the retina and olfactory nervous tissue is lost, and the impressions 
of irritants are no longer experienced. This appears to be the true 
explanation of the destruction of the functions of those senses, 
when the fifth nerve is divided in experiments or disorganized 
in disease; and such is the manner in which this nerve concurs 
in the production of the phenomena of those senses. 

From the sensibility imparted by the fifth pair of nerves, irri- 
tating impressions cause sneezing, and the uneasiness they pro- 
duce lead to blowing the nose for their removal. By this means 
this sense is defended from those injurious influences that might 
injure it. 

The impressions on this sense have a very decided effect over 
important organs of the economy. The brain is evidently excited 
by strong odours and stimulation of this sense. Rousseau, from 
this circumstance, called smelling the sense of the imagination. 

In asphyxia, and in lipothymia, the respiratory apparatus is 
very effectively excited into action by strong irritating effluvia, 
and the suspended process of respiration is restored. 

The stomach is also agreeably stimulated by particular savoury 
smells that awaken the appetite, while it turns from other odours 
with loathing and disgust. 

The genital system is not exempted from the influence of the 
olfactory sense. Many odours it is well known awaken erotic 
excitement. This circumstance is of more marked and frequent 
occurrence in animals, who are more under the government of 
the senses, than in man. 

This sense attains to great delicacy by exercise, as is seen with 
those who are engaged in the trade of perfumes; and, on a late 
trial in London, it was given in evidence, that the dealers in hu- 
man hair in that city, were accustomed to distinguish, by the 
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smell, to what nation the individuals belonged from whom it had 
been taken. 

The sense of smell is subject to morbid lesions arising from va- 
rious causes, and from which the practitioner obtains important 
aid in establishing a diagnosis and prognosis. The deviations 
from a natural state are, great acuteness, abolition, and perversion. 
The first, when suddenly displayed, often precedes and announces 
the attack of cerebral inflammation; it occurs in the commence- 
ment of some fevers, and attends often on nervous irritations. 

The loss of this sense is occasioned by inflammation of the gas- 
trointestinal mucous membrane, exciting irritation, and suppres- 
sion of the secretion of the Schneiderian membrane, or by what- 
ever produces an arid condition of that tissue. It also arises 
from local diseases that carry a lesion into the structure or func- 
tion of the olfactory, or of the fifth pair of nerves. 

The perversion of this sense occurs in chronic inflammation of 
the digestive mucous membrane, and in the close of some fevers. 
The patient is annoyed with the perception of putrid and fetid 
odours, which do not really taint the air. It is a fatal sign. 



Sense of Hearing. 

Sound is the sensation of which a knowledge is acquired by the 
sense of hearing. Sound consists in the impulses or vibrations 
communicated to, and repeated by the different layers of air com- 
posing the atmosphere, and which proceed from similar vibrations 
or impulses produced in solid bodies, or other substances. These 
vibrations extend to certain distances, and when they reach the 
interior of the ear, or organ of hearing, they cause a sensation de- 
signated as sound. 

In this sense, the impression received by the nerve, is not, as 
in the exercise of the preceding senses, the immediate effect of 
the direct impingement, or absolute contact of the exciting body, 
but proceeds from it indirectly through the movements it gives 
origin to in the atmosphere, and which are transmitted to the au- 
ditory nerve through the tissues by which it is enclosed and sur- 
rounded. 

The organ of hearing is the ear; the essential portions of which 
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are cavities situated in the petrous processes of the ossa tempo- 
rum. It is a complex instrument constructed on acoustic princi- 
ples. The pavilion or concha collects the sonorous vibrations, 
and directs them into the meatus auditorius; they are received on 
the membrana tympani, which divides the middle cavity of the 
ear or tympanum from this canal. This cavity contains air which 
reaches it through the Eustachian tube, opening into the posterior 
nares; it also communicates with numerous small cells contained 
in the mastoid process. In this cavity are situated four small 
bones, the stapes, malleus, os orbiculare and the incus. The first 
is attached to the membrana tympani, and the last to a membrane 
closing a communicating opening from the tympanum into the 
labyrinth, the fenestra ovale. 

These bones, articulated together, form an angular lever ex- 
tending from the one membrane to the other. They are moved 
by four small muscles, and by their movements give greater or 
less tension to the membranes to which they are attached. 

The precise objects accomplished by these ossicula is not well 
determined, though it is most generally supposed the modulation 
sounds undergo, is accomplished by their action. Their loss, with 
the exception of the stapes, does not appear, however, materially 
to affect this sense. 

The most important portion of this structure is the labyrinth, 
which is divided into three cavities, cochlea, semicircular canals, 
and vestibule. These cavities are lined with a very delicate mem- 
brane, the character of which is not positively determined, and 
they are filled with a pellucid fluid, called the liquor Cotunnii. 
The portio mollis of the seventh nerve or the acoustic nerve, is 
distributed on this membrane of the labyrinth, and filaments of it 
float loosely in the liquor it secretes. This membrane is of a tex- 
ture so exceedingly delicate, anatomists have not been able to in- 
vestigate it in a satisfactory manner. 

The natural condition of the labyrinth is the essential requisite 
for the exercise of this sense. The other portions of the structure 
may be imperfect, and even destroyed, yet the capacity for hear- 
ing continues, and the sensation of sound may be produced by 
vibrations transmitted through the medium of the bones of the 
cranium to the auditory nerve. In cases of deafness, it may be 
determined, by putting a watch in the mouth, and resting it on 
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the teeth, or by holding a tuning-hammer on the teeth, whether 
the disease proceeds from a defect in the labyrinth and nervous 
organs, which is generally incurable, or depends on an obstruc- 
tion in the avenues leading to it. In the first case, the ticking of 
the watch, and the sound of the instrument will not be perceived; 
in the last the sounds from them may be discerned. 

The nerves that pass to the organ of hearing, are the portio 
mollis of the seventh pair, which is expended in the labyrinth, 
and is undoubtedly the auditory nerve; a branch of the portio 
dura of the seventh, which is a nerve of muscular movements, 
and is destined to the muscles of the ossicula; and a branch of the 
second division of the fifth or the Vidian nerve, and which is a 
nerve of tactile sensation or of feeling. 

In the production of hearing the accessory parts collect, con- 
dense, and conduct the vibrations or undulations of the air, put in 
motion by sonorous bodies, to the auditory nerve floating in the 
liquor of the labyrinth, and existing in its membrane. The im- 
pressions, or the excitement thus produced in the nerve, are 
transmitted to the encephalon, and being perceived by the intel- 
ligence, ideas of sound are acquired in its various modifications of 
noise, speech, singing, music, &c. which are varieties of the same 
phenomenon. 

The clearness and distinctness of the sensations, proceeding 
from sonorous oscillations, are not similar in all individuals, or as 
caused by all bodies. In some they are much more acute than in 
others, and they vary, infinitely as to the objects which have pro- 
duced the vibrations. 

The ideas derived from sound are different, and all individuals 
are not capable of receiving and expressing them equally alike. 
This does not depend on any difference in the acuteness of the 
sense, but would appear to depend on the cerebral faculties, in 
which the perception and appreciation of the sensation resides. 
Proportionate or harmonious sounds convey to many, ideas with 
so much distinctness, they are enabled to impart them to others 
with similar capacit}', and even to express them in characters. 
This is the origin of music, and those alone, who possess the or- 
gans or faculties that perceive this kind of sounds, can be musi- 
cians, or even comprehend the composition of a piece of music. 
Their sense of hearing is not in fault; it is equally acute, equally 
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delicate with that of those who understand and enjoy musical com- 
positions, and their defect can be attributed to no other cause, 
than a deficiency in the perceptive and judging faculties. 

To these individuate music possesses no other character than 
that of noise, and may be agreeable or disagreeable, but they can 
never acquire a knowledge of those fine shades of difference con- 
stituting tone; nor the slightest comprehension of the mathema- 
tical relation that sounds bear to each other. 

The sense of hearing is essential to speech, and all individuals 
are capable of speech who possess hearing, as all are endowed 
with the perceptive organs of language. Hearing is the guide 
that directs the movements of the tongue, lips, fauces, &c. by 
which the modifications of sound, called speech, are produced. 
All who are unfortunately born with defective organs of hearing, 
or which become injured early in life, are incapable of speech, 
a«l remain dumb. 

That it may be clearly distinguished,, sound must not be too 
loud, or sink too low. When it is too loud, the impressions are 
confused, are beyond the mode of action of the nerve, and the 
perception of them is indefinite; when too low, they are indis- 
tinct. 

Sounds of great intensity, by the violence of the impulse com- 
municated to the delicate structure of the ear, frequently injure 
it, and destroy hearing. This circumstance has repeatedly oc- 
curred to cannoneers serving heavy artillery during the sieges of 
fortified places. 

The impressions on this sense are experienced in other organs 
of the economy. It is well known, that certain sounds cause an 
unpleasant sensation in the teeth, and others are accused of giving 
a disposition to evacuate the bladder. 

No one can contest the power this sense is capable of exercising 
over the moral or pathetic faculties. All the passions and emotions 
of the soul are at its command, and are called forth at the will of 
a skilful performer, by the magic sway of musical sounds. Mu- 
sic was at times employed by the Greek physicians as a thera- 
peutic resource, and it is probably too much neglected in modern 
practice. 

The excitement occasioned by certain sounds, such as are loud, 
shrill, and piercing, is exceedingly distressing to those who arc 
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affected with cerebral excitement, or suffer under nervous irrita- 
tion, and may cause aggravation of the disease. I once witnessed 
in a patient, in the Pennsylvania Hospital, subject to paroxysms 
of mania, and who had been a military officer, a violent attack 
brought on while walking calmly in the yard, by the sound of a 
trumpet, which was blown as a troop of horse was passing. He 
seized a stick, addressed a tree as Napoleon, and commenced a 
furious assault. 

Plaintive and melodious sounds are tranquilizing, and often al- 
lay nervous irritation. I attended a gentleman from Virginia, who 
was an amateur of music, and a very fine performer on the flute, 
in an attack of pneumonia. Being absent from home, he became 
very much depressed in spirits during his convalescence, and his 
nervous system was exceedingly irritable, particularly in the 
night, when he was restless and could not sleep. I became ap- 
prehensive of nostalgia. While in this state, some pleasing me- 
lodies were accidentally performed under his window on a hand- 
organ, with which he was much delighted. His mind was im- 
mediately composed, and he engaged the man to continue his 
performance; he obtained a quiet night with comfortable sleep. 
He repeated the experiment with a similar result, and soon re- 
covered. 

This sense is subject to be variously affected in disease. Slight 
derangements in the accessory portions of the structure diminish 
often the distinctness and accuracy of the impression, and the 
sense is made to appear imperfect. Too great flatness of the con- 
cha, by not directing the sounds into the meatus, will have this 
effect. 

The membrane lining the meatus, secretes a waxy matter, 
which is sometimes indurated, and blocks up this avenue. At 
other times it is not secreted, and the too great dryness of this 
passage causes a confusion in the vibratory impulses of the air, as 
transmitted through it. These opposite conditions are equally 
causes of hardness of hearing. 

The free communication of the tympanum through the Eusta- 
chian tube with the external air, is a positive requisite that the 
air contained in it, may continue the vibrations that impinge on 
the membrana tympani, and thus be communicated to the liquor 
of the labyrinth. The occlusion of this tube is consequently a 



FUNCTIONS OF RELATION. 155 

cause of deafness, and which is cured by perforating the mem- 
brane of the tympanum, as proposed by Sir A. Cooper. 

Inflammation of the organs of the ear is a common result of expo- 
sure to cold, and is accompanied with excruciating pain. It some- 
times occurs that the inflammation extends into the mastoid cells, 
brings on caries of the osseous structure, and is the source of great 
distress, and frequently of great danger to the patient, by involving 
the coverings of the brain, or the brain itself. It has from this cause 
produced all the symptoms of cerebral inflammation, and in some 
cases of malignant intermittents. 

Deafness, when it succeeds to diseases of the brain, or its mem- 
branes, as hydrocephalus, apoplexy, &c. proceeds generally from 
lesion in the nervous organs of this sense, and is irremediable. 

This sense is affected as a symptom in diseases. It is frequently 
excessively acute. This occurs in cerebral irritations, in the first 
stages of fever, &c. It is diminished in its acuteness as fevers ad- 
vance into the typhoid or adynamic character, but is not an un- 
favourable sign. 

Perversion or vitiation of this sense is not unusual; the patient 
is then annoyed with the perception of sounds that have no real 
existence, as the ringing of bells, tinkling of metallic sounds, 
sound of beating, of the wind, of the rushing of water, burring, 
&c. These are to be taken as signs of cerebral excitement. 

Sense of Sight. 

The organs of this sense, like those of hearing, are a complex ap- 
paratus, including an instrument constructed on physical principles 
combined with instruments acting on organic or vital principles. 

This apparatus consists of the eye, a dioptrical instrument, the 
optic nerve, and tubercula quadrigemina, which are portions of 
the medulla oblongata. 

By the exercise of this sense are acquired the ideas of colour, 
figure, and probably of the distance and magnitude of bodies. 

The immediate agent exciting visual impressions is light, the 
specific stimulus of the optic nervous sensibility. Bodies are vi- 
sible only because they reflect to the eye a part of the rays of 
light they receive. This matter possesses extreme subtleness, and 
emanates from bodies that are luminous, as the sun, &c. It moves 
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with inconceivable velocity, and, in parting from bodies, it forms 
diverging cones, moving always in a direct line. It is susceptible 
of refraction in passing from one medium to another, and of re- 
flection, when the angle formed by the reflected ray is equal to 
that of its incidence. 

Light is a compound matter, having various properties, and is 
productive of varied effects. Its particles possess very different 
temperatures; some rays raising the thermometer more than 
others; and they are gifted with the power of causing chemical 
actions of different kinds. Its effects in this way, render it a con- 
spicuous agent in the operation of chemical phenomena. It is 
susceptible of decomposition, by which means the preceding facts 
are determined; and it may further be separated into different co- 
lorific rays, each of which excite a specific impression on the re- 
tina, and thus imparts the sensation and perception of particular 
colours. 

A short exposition of the organs concerned in vision will be 
required to comprehend its mechanism, and the various causes 
that interfere with the natural exercise of this sense, or totally 
destroy it. 

The eye, which is the physical instrument of vision, is com- 
posed of several distinct portions, the design of which is different. 
1st, It contains a series of transparent, refracting media, that dis- 
pose the rays of light in a certain order; these are the cornea, 
aqueous humour, lens, and vitreous humour. 2d, Means are pro- 
vided to regulate the introduction of light, and to absorb or neu- 
tralize it after it has accomplished its purposes in vision. 3d, It 
possesses a nervoso-vascular tissue or membrane, the retina, ana- 
logous in its structure to the cerebral medullary substance: this is 
commonly supposed to be an expansion of the optic nerve, but 
there is a marked difference between the structure of the two. 4th, 
It has a special case, called the sclerotic coat, which contains and 
supports the preceding parts. 

To adapt this instrument to the complete and entire performance 
of its offices, an accessory apparatus was required and is provided; 
1st, the socket which protects the eye from external violence; 
2d, the muscles that move the globe of the eye, and place it in the 
line of vision of different objects; 3d, the prolongations of the skin 
forming the eyelids, which are moveable curtains for the protec- 
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tion of the anterior face of the eye, exclude, or admit the light at 
will, and defend the eye in sleep; by their constant move- 
ments they spread over the eye the moisture of the tears, which 
they conduct along the triangular canal, formed by their edges, 
to the excretory ducts leading to the nostrils; 4th, the eyelashes 
arrest the floating dust and atoms diffused in the atmosphere, 
which would otherwise irritate and inflame the eye; 5th, the eye- 
brows serve to absorb redundant light, and shelter the eye from 
the sweat that would trickle from the forehead into it; and 6th, 
the lachrymal glands that secrete the tears, maintaining the hu- 
midity and the transparency of the cornea by which the pencils 
of light penetrate the chambers of the eye, and which dilute and 
wash away offending matters that become applied to the con- 
junctiva. 

Of the accessory parts, the eyelids and the tears are the most 
important in the preservation of vision. The extirpation of the 
eyelids is always productive of a destructive and mortal ophthal- 
mia. The loss of the tears prevents the movement of the eye be- 
tween its lids, and from the adherence of foreign matters on its 
surface a fatal inflammation results. 

The globe of the eye is the organ in which the acts of vision 
properly occur; it contains the dioptrical apparatus by which the 
luminous rays are conducted and concentrated on the nervous 
tissue, which is spread on its posterior internal surface, and on 
which the sensitive impression is received. 

From every visible point diverging rays of light emanate; a 
portion of which fall on the cornea, forming a cone, of which the 
cornea is the base; after penetrating the cornea they reach the re- 
tina, passing through the aqueous humour, the lens and vitreous 
humour, which refract all the rays that are not in a direct line 
with the optic axis, and thus a second cone is formed, whose sum- 
mit is at the retina, and whose base, opposed to that of the first, 
is at the pupil. The first cone, without the eye, is called the ob- 
jective cone; the second, within the eye, is called the ocular 
cone. This disposition occurs with every fasciculus, or bundle 
of rays, that proceed from the superior, inferior and intermediate 
points of the surface of a visible body. But the cones that are 
projected from the superior points, are united on the retina, be- 



153 FUNCTIONS OP RELATION. 

low the spot where falls the cone from the centre; and the cones 
that emanate from the inferior points, on the contrary, fall on the 
retina, above the point occupied by the cones in the axis of the 
eye. 

By this disposition the various luminous cones that are pro- 
jected by all the points of a visible surface of an object, cross each 
other at a point in the crystalline lens, called the optic centre of 
the crystalline, and form an outline or image of that object on the 
retina, but in a reversed position. 

Two conditions are essential that the visual impression on the 
retina should produce the vision of an object; 1st, a sufficient ex- 
tent of the retina must be occupied by it, so that the different 
points may be appreciated; 2d, the impression should be distinct, 
that is, the luminous cones of rays should rest their summits im- 
mediately on the retina. These conditions vary according to the 
size of the body seen, and its distance from the eye. 

When bodies are exceedingly minute, the eye cannot perceive 
them — the rays they project are faint, and occupy too small a 
space of the retina to make a sensible impression. This defect is 
remedied by art in the construction of instruments called mi- 
croscopes. » 

If bodies are too near, the divergency of the rays proceeding 
from them is so great, the refracting powers of the eye cannot 
bring their forms on the retina, but which is thrown beyond it. 

When they are too remote bodies cease to be seen. This arises 
from the absorption of the rays of light coming from them in the 
long course they traverse. The distance may also produce so 
feeble an impression, it ceases to be perceptible. The distance at 
which bodies are seen, varies with individuals. It depends on 
the sensibility of the retina, and the colour of the object. 

Between the most remote and nearest points of distinct vision, 
there are numerous other points in all which vision is perfect. 
The eye must be modified in some manner to accomplish this 
end of distinct vision, in so many thousand points of very differ- 
ent distances. Many efforts have been made to give a solution 
of the manner in which this modification is accomplished. None 
yet proposed are free from strong objections. It most probably 
depends on the iris. 
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The distance of distinct vision varies greatly in individuals. 
The differences in this respect may be included between two ex- 
tremes, that constitute myopy and presbyopy. 

In myopy the visual point or distance from the eye, in which 
vision is most distinct, is approximated to the eye: objects can 
be seen only when they are approached very close to it. This 
state of vision is induced by various causes affecting the organ of 
sight; 1st, the eye may possess too strong a refracting power, or 
be deficient in its depth; 2d, the cornea and crystalline may be 
too convex, and the humours are too dense; 3d, or the retina is 
not of a sufficient distance from the lens. In consequence of these 
defects, the visual focus of the rays from remote bodies is formed 
in the vitreous humour before arriving at the retina, and the ob- 
jects are not seen. This cause of defective vision is very common 
in early age, and is rectified by the changes induced by advanced 
life. To obviate it, concave glasses that separate the rays are to 
be employed. 

Presbyopy is the reverse of the preceding. The visual point 
is more removed from the eye than natural, and bodies can be 
perceived only when remote from it. The organization of the 
eye is directly the opposite of that producing myopy. The re- 
fractive power is too feeble, or the retina too distant from the 
crystalline lens, and objects that are near the eye are not seen, 
because the point, where the rays proceeding from them unite in 
a focus, is beyond the retina. This defect occurs in the aged, and 
augments with age, which always enfeebles the refractive powers 
of the eye. Convex glasses are required to remedy this defect 
of vision. 

In some individuals both these states of vision exist One eye 
being myopic, the Other presbyopic. 

In the mechanism of vision it is thus seen, that the apparatus 
of the globe of the eye is that of a dioptrical instrument, more 
perfect than any that has been invented by art. The end of this 
arrangement is to collect the divergent rays, projected by visual 
bodies, into foci or points, on the retina, the nervous tissue of the 
eye, on which stimulations or impressions are developed by the 
contact of luminous rays. Here commences the vital part of the 
phenomena of vision, and those terminate that are connected with 
physics. 
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The organic structure in which the vital phenomena of vision 
are seated, are the retina, the optic nerves, and the tubercula 
quadrigemina. 

The retina lines the choroid coat, and is a soft, thin, pulpy, 
nearly transparent membrane. It embraces, on its inner or con- 
cave surface, the vitreous humour, but does not adhere to it. Be- 
hind it receives, or is connected with the optic nerve. Exterior 
to the point of junction of the optic nerve, and about a line dis- 
tant from it, in the direction of the axis of the eye, is a yellowish 
spot, called the yellow spot of Soemmering. This spot does not exist 
in the retina of all animals, but only in man, some quadrumana, 
and lizards. Being directly in the axis of the eye, the images or 
impressions of luminous rays are received on it; and small as it is, 
it has a degree of magnitude sufficient to admit nearly all the 
images that are thrown on the retina. 

The retina is constituted of vessels derived from the central 
artery of Zinn, placed in the centre of the optic nerve, and of 
nervous matter. It is generally considered as an expansion of the 
optic nerve. M. Ribes regards it as a particular membrane to 
which the optic nerve is distributed, and thus makes it analogous 
to other membranes. I am disposed to consider the retina as 
nervous membrane or tissue, independent of the optic nerve, 
which is only injunction, or connected with it. The difference 
between the two appears too great to authorize us to look on the 
retina, as the mere expansion of the fibres of the optic nerve. 

The optic nerve lying between the retina and the brain, is the 
medium of connexion between them. The optic nerves were 
formerly believed to terminate in, or proceed from the thalami 
optici. Gall has, however, shown this is an error, and that they 
really come from the anterior pair of the tubercula quadrigemina. 
They receive also fibres from the corpus geniculatum externum, 
and from a mass of gray substance, called tuber cinereum. Over 
the sella turcica of the sphenoid, the optic nerves are in apposi- 
tion or junction with each other. It is a subject yet undetermined, 
on which different opinions continue to exist, whether the optic 
nerves decussate, are joined and confounded together, or are in 
mere approximation at this point. Comparative anatomy and 
pathological observations may be appealed to in support of either 
doctrine. 
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In the nervous division of the mechanism of vision, the impres- 
sion made by luminous rays on the retina are transmitted along 
the optic nerve, and are received by the anterior pair of the tu- 
bercula quadrigemina. The sensation constituting vision, is then 
produced, but in a manner utterly inexplicable, and in fact, in- 
comprehensible by our limited intelligence. What we know as 
certain is, that the integrity of these parts is essential for vision 
to exist. Lesion in either occasions its loss. 

From the function of vision is derived our knowledge of the 
forms and colours of bodies. It is doubtful whether alone, un- 
aided by the other senses, it informs us of their distances and 
magnitudes. From the relation of Chesselden, as to the first im- 
pressions after couching, on a person either born blind, or who 
had no remembrance of having ever seen, it might be inferred, 
that, in the first instance, visual objects appear as though directly 
applied to the eye, and it is only through the sense of touch, cor- 
recting the errors of vision, we acquire a knowledge of the dis- 
tances and magnitude of bodies. 

Another circumstance has engaged the attention of opticians 
and physiologists to explain. It is the fact, that the images of 
visual objects, painted on the retina, are reversed. How, then, 
does it happen, they are seen to be in their true position? Buffon 
and Lecat conjectured, that, primitively bodies are seen reversed, 
but that touch undeceives us in this respect, and by habit and 
education we learn to see them in their proper position. 

Gall, opposing all the solutions that have been attempted, de- 
nies the necessity of making it a question for examination. lie 
considers it an abuse of the physical phenomena of vision, applied 
to the vital or organic part of the function. Vision is not the con- 
sequence of the figure of visual objects being painted on the re- 
tina, but of the action, the impression excited in it by the rays of 
light, which, arriving through transparent media, form on it, as 
an accident only, an image of the object seen. Visible bodies to 
be seen, no more require to be painted on the retina, than do sa- 
pid bodies on the tongue, odours on the nostrils, &c. The mode 
of production of the sensations is the same in all the senses. In 
the case related by Chesselden, no distinction was at first made 
between sight and touch. 

A discussion has arisen on another point of vision, in which 
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physiologists are widely different in their views. Vision is per- 
formed by two organs, two impressions are received, yet, in com- 
mon circumstances, but one object is perceived. Various solutions 
have been offered of this difficulty, but none are entirely satisfac- 
tory. Gall cuts the knot by denying that two impressions are 
made. He contends that in active vision one eye alone is em- 
ployed. Lecat had previously announced the same idea, and as- 
serted that the right eye is employed in vision. This explana- 
tion is not admissible. When the eye is uncovered, the rays of 
light must enter its chambers, and reach the retina, on which it 
will of consequence make an impression, and an object be thus 
formed on each retina, though there be the perception of only a 
single object. 

No explanation of this remarkable phenomenon, yet of- 
fered, can be regarded as satisfactory, or is exempted from nu- 
merous forcible objections that may be opposed to it. In all 
the speculations on this subject, the encephalic organs, in which 
terminate the series of impressions or' movements constituting 
this sense, have been entirely overlooked: yet it is more than pro- 
bable, that in them resides the real cause of this singular circum- 
stance. What has led me to this conjecture, and which seems to 
confirm it, is, that in affections of the brain, vision is frequently 
double, though the eyes remain in their usual and natural state; 
and the phenomenon can be attributed to no other of the visual 
organs, than those located in the brain. 

The facts I have observed in my own vision, will probably 
throw some light on this subject. Vision is different in each of 
my eyes; that of the left is myopic, that of the right approaches 
to presbyopy. When I place myself at a window facing the 
south, and look towards the south-west, with the shutter in a po- 
sition to interrupt the sight towards the west, the left, or myopic 
eye is that which first receives the rays of light proceeding from 
objects moving from the west towards the east, or, in other 
words, first perceives them as they clear the obstruction of the 
shutter; and it is the last that receives the rays of light from ob- 
jects passing from the east to the west when interrupted by the 
image of the shutter. Now, I invariably remark, that when ob- 
jects approach from the westward, I first perceive a faint, indis- 
tinct image, corresponding to the vision of the left or myopic 
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eye, which, in an instant, is succeeded by a well-defined, distinct 
image, answering to the vision of the right eye. The reverse oc- 
curs with objects receding from me, or passing westward, the dis- 
tinct image of my common vision disappears, and an indistinct 
image remains for an instant after it, which is the confused im- 
pression on the retina of the left or myopic eye. 

My vision, both for distant gbjects and those approximated to 
me, is perfect; and without examination, I should never have sus- 
pected a defect in either organ of sight. When reading, which I 
commonly do at the focal distance of six inches, if I close the 
right eye, the letters continue perfectly distinct, and the vision 
is clear, but if I shut the left eye, I can perceive nothing but con- 
fused, interrupted, black lines, and to obtain distinct sight, I am 
compelled to remove the book to the distance of twelve inches 
from the eye. In reading, it is consequently the left eye alone 
that excites perceptive impressions. 

The reverse of this prevails in distant vision. When I am 
looking at remote objects, and close my left eye, my vision con- 
tinues perfect as before.; I see distinctly; but if I shut the right 
eye and look with the left, I can perceive no object clearly be- 
yond the distance of twelve or fifteen inches. Distant vision is 
of course entirely performed by the right eye. 

From these observations the following inferences are deduci- 
ble; 1st, that vision may be perfect, notwithstanding each organ 
of vision may be defective, provided those defects are not simi- 
lar, and are limited solely to the focal distance; 2d, that vision 
proceeds from impressions on one eye when both are apparently 
engaged in its production; and 3d, that the strongest impression 
on the retina is alone perceived, and which may proceed al- 
ternately from the one or the other eye, according to the focal 
distance of distinct vision. 

Several years past I was subjected to great personal and mental 
exertion, accompanied with anxiety of mind. My nervous sys- 
tem became considerably affected, and amongst other symptoms 
that came on, was double vision. I had constantly before me a 
strong distinct image, which was the vision of the right eye; and 
a confused indistinct image, lateral to the first, and which pro- 
ceeded from the impressions on the retina of the left eye. This 
state of my vision was so unpleasant, especially in walking, I 



164 FUNCTIONS OF RELATION- 

was forced to limit my sight to the one eye, by wearing a shade 
over the left. It continued nearly four months. I have expe- 
rienced temporary returns in the summer season, during very 
warm weather, and when exercising in the sun. Whilst affected 
in this manner, no alteration was perceptible in the axis of either 
eye, and the doubleness of sight appeared to depend solely on the 
central nervous organs in the encephalon, in which had been de- 
veloped, prolonged excitement and congestion. 

The axis of the eye, or the yellow spot of Soemmering, is the 
point of most distinct vision, and when the eyes are directed to 
an object, the cones of light reflected from it always fall on cor- 
responding points of each retina. In this case vision is always 
single; but if the figure of one eye be distorted, so as to change 
its natural axis, as by pressing on it; or the eyes do not corres- 
pond in their movements, as in the inebriated and in voluntary 
squinting, when the pencils of luminous rays do not fall on cor- 
responding points of each retina, objects are, then, seen to be 
doubled. 

Some phenomena connected with the action of the retina, are 
manifested in the perception of colours, that merit attention. If 
the eyes be directed, after looking intently on a coloured object, 
to a white surface, a spectrum is seen having the form of that 
object, but of a different colour. The second is called the acci- 
dental colour of the first, and usually holds a fixed relation to an 
original colour, but is always much fainter, than when proceeding 
from the actual excitement of coloured rays. Thus, after looking 
at red, the spectrum and accidental colour will be a very faint 
blue mixed with green; after orange, blue mixed with indigo; af- 
ter yellow, indigo with violet; after green, violet with a tinge of 
red. White and black are accidental colours to each other; for, 
after looking at black, a white surface appears still whiter; and 
after looking at white, black is deepened in its intensity. 

This phenomenon, most probably, depends on the continuance 
of the stimulation excited by the impressions of the coloured rays 
after they are withdrawn, though in diminished force. The per- 
ception of colours proceeds from the power possessed by colorific 
rays to cause movements in the retina, and each colour must have 
the capacity to excite specific movements. When the retina has 
been stimulated by any oue colour for a certain time, and with a 
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certain energy, its movements do not instantly subside on the 
cessation of the stimulation, but gradually decline, and the move- 
ments of less intensity, which then ensue, give the perceptions of 
other tints. The accidental colours are always those that are of 
inferior exciting powers to the original colour. 

This explanation of the preceding phenomena receives con- 
firmation from another singular circumstance to be remarked in 
vision, which is, that different colours on the same surface, will 
produce the perception of an intermediate colour; for instance, 
small black spots, or small black print, on a red ground, appear 
green. The retina is actively and extensively stimulated in a spe- 
cific mode by the red rays in the points on which they fall, and 
this awakens the perception of red colour; the points of the re- 
tina that receive no rays, (none being reflected from the black 
spots,) whence is imparted the sense of blackness, suffer partially 
the movements excited by the red rays in the surrounding parts, 
and which extend into them; and this feebler action of the retina 
in those points occasions the same perception as would have oc- 
curred from the actual impression of green rays, which are less 
stimulant than red, and excite a lower degree of action. 

That vision may be distinct, the retina must receive only a cer- 
tain degree of impression or stimulation, which has a limited range. 
Above or below that range vision ceases to be clear. When lights 
are too brilliant, and colours too glaring, the retina is over-stimu- 
lated, its movements are confused, and objects are seen imper- 
fectly; it is called dazzling: when the light is too feeble, the re- 
tina is not sufficiently impressed to produce distinct movements, 
and objects are with difficulty discerned, or are entirely ob- 
scured. 

The sudden passage from a very clear to a dull light, as going 
from the sunshine into a darkened room, renders the retina in- 
susceptible for a short time to impressions; it is a temporary 
blindness. Highly stimulated in the first instance, this nervous 
tissue cannot experience the fainter impressions in the second, 
until its movements have subsided to a level with those im- 
pressions. 

Exposed for a considerable period to either of the foregoing 
conditions — a dazzling light or a profound obscurity — the retina is 
deteriorated, and vision is impaired or completely destroyed. In 
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the first case, the excessive stimulation brings on sanguine irrita- 
tion with change of structure in the retina; in the last case, the 
want of the exercise of function leads to a state of asthenia and 
atrophy of the organ. 

That vision may confer its full extent of usefulness, the eye 
must be capable of various movements; and for which purpose it 
is provided with different muscles. The movements these mus- 
cles bestow on the eyeball, place its axis in the direction of the 
objects of vision; they guard it from injury by withdrawing its 
surface from hurtful impressions, or by removing matters that 
would otherwise prove irritating. 

Besides the voluntary motions impressed on the eyeball in 
vision, it executes involuntary movements, which were first indi- 
cated by Mr. Charles Bell, by whom their objects were examined 
and described. 

When the eyelids close, the eyeball executes a movement up- 
wards, so as to place the cornea beneath the upper eyelid. This 
motion is seen in holding the eyelids apart, and then making an 
effort to close them; the eyeball will be seen to roll upwards. 
This motion occurs in winking, though it is so rapidly performed 
as to have escaped observation. The object of this movement is 
twofold; 1st, it carries the anterior face of the eye under the la- 
chrymal gland, the secretion of which is thus diffused over it, 
and at the same time, any matters that should accidentally have 
been lodged on it are removed. 

Mr. Bell further asserts, that this upward and outward motion 
takes place in sleep, by which the cornea is lodged in a secure po- 
sition under the upper lid, and is kept moistened by the tears. 
Whenever the voluntary muscles of the eye cease to be governed 
by the will, as in sleep, in fainting, in coma, &c. the eye assumes 
this position, and on separating the lids the white only is seen. 
This appearance, so common in dying, Mr. Bell remarks, is not 
an evidence of agony, as is generally supposed, but of insensi- 
bility. 

The insensible movements pointed out by Mr. Bell, certainly 
do prevail, but not as uniformly as he would seem to infer. The 
eyeball does not roll upwards when the effort is made to close the 
eyelids, and they are retained apart; and it is not probable that 
this movement takes effect in winking; neither do the eyes con- 
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stantly assume that position in sleeping, but are frequently di- 
rected forwards, as in waking. 

The voluntary movements of the eye are executed by six mus- 
cles, the four recti, and two obliqui. The first come from the 
bottom of the orbit, and are inserted into the sclerotic coat of the 
eye at four cardinal points; the last have a direction backwards 
and outwards. 

The recti are muscles of voluntary movements, by whose se- 
parate and conjoined action the eye may be directed to every 
point in the sphere of vision. When acting at the same time, 
they are supposed to retract the eye within the socket. 

The office has generally been assigned to the obliqui of antago- 
nizing the recti in retracting the eyeball, and also of assisting 
them as coadjutors in the downward and outward, and upward 
and inner motions of the eye. 

Mr. Bell contests this opinion, and attempts to prove that these 
muscles do not assist the recti or voluntary muscles in the move- 
ments they impress on the eye, but are solely destined to 
cause the insensible movements precedingly noticed. 

The eye, in addition to being influenced by the will, is under 
the dominion of the passions, and is an organ of expression. It 
may truly be styled the mirrOr of the soul, in which is reflected 
the feelings and sentiments by which it is agitated; ' : even in the 
glasses of thine eyes I see thy grieved heart." The character 
is often delineated in their expression; "which is the villain? 
let me see his eyes, that ivhen I note another man like him, I 
may avoid him." 

For the performance of these various functions, the apparatus 
of the eye receives a liberal distribution of nerves; of the ten ce- 
rebral nerves, six are entirely or in part appropriated to this or- 
gan. They are the second, third, fourth, part of the fifth, the 
sixth, and part of the seventh, and it receives, in addition, some fila- 
ments from the great sympathetic or ganglionic system. This co- 
pious distribution of nervous matter, as Mr. Bell remarks, is con- 
centrated on a space not larger than a nut-shell. 

It may be adopted as a principle sustained by observation, that, 
wherever more than one nerve is provided for the same organ, 
or apparatus of organs, different functions are performed, each re- 
quiring a different nervous action. The abundant provision of 
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nerves to the apparatus of the eye, is then, an evidence of a com- 
plexity of function, and the especial office of each nerve is to be 
investigated and determined. Difficulty and obscurity necessa- 
rily attend on this inquiry, which cannot be considered as en- 
tirely free from doubt and uncertainty. 

The second or optic nerve, has been immemorially invested 
with the attribute of the nerve of vision. Not the least curious 
of the results of modern investigation has been to disprove the 
absolute possession of this character, at least, in the exclusive and 
independent manner which was assigned to it. The experiments 
of Magendie have clearly manifested, that to this end the concur- 
rent action of the fifth pair is required. When this nerve is di- 
vided vision is destroyed; and observation has shown that injury 
and disease of this nerve is a productive cause of amaurosis. 

The fifth nerve is in its character a spinal nerve, having two 
origins, one of which, like the spinal nerves of sensation, has, si- 
tuated near its commencement, a ganglion; this branch is dis- 
pensed to the face, the tongue, the nostrils, the retina, and the ex- 
terior of the eye: the other branch has no ganglion, and passes to 
the lower jaw, which becomes paralyzed when it is divided, which 
shows it to correspond to the anterior spinal nerves, in being a 
nerve of voluntary motion. 

When the first, or the branch having on it the ganglion, is di- 
vided, the sensibility of the face is entirely lost, and no impres- 
sions made on it can be perceived; it is then a nerve of sensation. 
Taste, and the sense of smell, as has already been mentioned, are 
also destroyed or injured, and the eye becomes perfectly insensi- 
ble to irritating applications, as mechanical irritants, ammonia, &c 
Blindness moreover is induced, by which is demonstrated, that 
the retina depends on the fifth nerve for receiving its sensibility, 
without which colorific rays make no impression on it. 

A circumstance worthy of remark in the nervous distribution 
to this apparatus is, that the six muscles of the eye, by which its 
movements are directed, have appropriated to them three sepa- 
rate nerves, and from the principle already laid down, this is a 
proof that they execute different functions. 

The eyes have impressed on them voluntary motions for the 
purposes of vision; but they express also the feelings and passions 
that sway the mind, and impel man to acts of exalted virtue, and 
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to deeds of deepened crime. These expressions consist in certain 
motions of the eyes, combined with corresponding actions of the 
muscles of the face, which depict joy or sorrow, surprise, disap- 
pointment, terror, anger, suspicion, jealousy, pride, &c. These 
pathetic movements are expressed by the muscles of the eye, and 
must be communicated by some of the nerves they receive. These 
nerves are the third, the fourth, and sixth; the two last are each 
appropriated to a muscle; the first to the superior oblique, the last 
to the external rectus muscle. This last nerve, (the sixth,) has a 
peculiarity attached to it, which is, a connexion with the great 
sympathetic; this relation is regular, without exceptions, and is 
certainly intended for the accomplishment of some especial de- 
sign, but which it is not easy to determine. 

The eyeball itself, or its muscles, have no direct connexion with 
the seventh nerve, but a small branch, as it issues from the cra- 
nium before the ear, is sent off to the forehead and eyelids, whose 
movements it governs. The destruction of this nerve entails the 
loss of these movements; the eyelids cannot contract and close 
the eye, and they remain permanently open. The consequence 
of this defect is the loss of vision, from the development of in- 
flammation and opacity of the cornea, brought on by the evapora- 
tion of the tears and moisture of the eye, and the incapacity of 
the eye to free itself from dust and other irritating matters that 
may lodge on it. This fact should be a caution to operators, to 
be careful in meddling with this nerve in operations on the face, 
and in tumours near the ear. 

A complex apparatus, like the organ of vision, is necessarily 
liable to frequent disorder and numerous imperfections. These 
may exist in its accessory portions; in the dioptrical apparatus 
adapted to the physical properties of light; and in the organic 
structure for the performance of the vital phenomena of this 
function. 

The most common of these affections belong to the two first of 
these divisions, and are mostly inflammations, induced by the 
usual causes of inflammation, and often by the exercise of this 
sense. When this organ is exposed to strong light, and especially 
if it be actively employed, the continuance and force of the sti- 
mulation of the retina, is experienced by the whole eye, and its 
different portions become irritated and inflamed. It also suffers 
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sympathetically from diseases in other organs, particularly the 
digestive organs. This probably arises from the nervous con- 
nexion of the eye with the ganglionic system of nerves. Many 
of the defects of these portions of the apparatus, which have fol- 
lowed on irritations and inflammations of the eye, are to be re- 
medied by surgical proceedings. 

Aberrations in the exercise of this function, often depend on 
the nervous organs; these consist in the excess or loss, or absence 
of their sensibility; in the perversion, and sometimes in the exal- 
tation of their action. 

The excess of sensibility may be limited to the retina, and al- 
ways accompanies its inflammation; it may also be experienced 
in the encephalic organs, (corpus geniculatum, and tubercula 
quadrigemina,) and is then a consequence of the irritation of that 
structure. This state is common in fevers, when light and the 
active exercise of vision is painful and injurious to the patient. 

The loss of sensibility, which constitutes the disease known as 
amaurosis, depends on very different affections. It may be seated 
in any of the nervous organs of vision — the retina, the optic 
nerve, or the encephalic organs. Most commonly in these in- 
stances, it is the consequence of alteration of structure, or com- 
plete disorganization succeeding to inflammation. Amaurosis 
may also proceed from injury to the fifth pair of nerves, 
which, it has been shown, is essential for the retina to be sensible 
to the impression of the rays of light. When the loss of vision 
originates in this defect, it is accompanied with loss of sensation 
in the external portion of the eye, and sometimes of the face. 

Vision is sometimes perverted in its exercise: it is generally a 
symptom of cerebral disease, and belongs to febrile delirium, oc- 
casionally, and to some forms of maniacal delirium. The percep- 
tions in these instances, do not correspond with the impressions 
excited in the retina; they are wholly different, and awaken ideas 
that have no relation to the objects really seen, as a tree is mis- 
taken for a man, or a simple individual for a king, or the Saviour, 
&c. This incongruence proceeds from the encephalic organs, 
which are in a state of morbid exaltation, and cannot respond in 
harmony to the impressions on the retina. 

This condition is occasionally limited to those organs, and gives 
origin to phantasms. Objects are then seen with so much dis- 
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tinctness, they may be mistaken, and always are by the super- 
stitious and ignorant, for realities. Most of the wonderful ac- 
counts of supernatural appearances have arisen in this manner. 
A gentleman with whom I am intimately acquainted in this 
city, and whom I often attend, of a highly nervous tempera- 
ment, is exceedingly liable to be troubled in this manner. The 
case of Nicolai, drawn out by himself, and given by Dr. Hib- 
bert in the Philosophy of Apparitions, is a striking instance of 
this affection. I have several times met with it in febrile dis- 
eases, gastro-enteritic inflammations, in which the brain was ex- 
cited, but unattended with delirium. 

The stimulations of this sense do not exert as extensive an influ- 
ence over the organism as some of the other senses. The brain 
is that which chiefly is sensible of its excitements, but only when 
it is itself in an excited condition, as in mania a potu or delirium 
temulens; in fevers with cerebral excitement, &c. 

The eye manifests many changes in various diseases, from its 
sympathetic connexion with different organs, and furnishes no 
mean assistance in arriving at a just diagnosis and prognosis of 
disease. The indications derived from this source, are to be 
sought for in the expression of the eye, in its movements, in the 
state of the conjunctiva, and the condition of the pupil, from all 
which the practitioner of observation and intelligence will be en- 
abled to receive information of the highest utility. 

§ 4. Internal Sensations. 

The function of sensibility is the sentinel to which is deputed 
the duty of watching over the conservation of the individual: this 
office it performs by warning against those things that are inju- 
rious, and informing of what is useful. The external sensations 
are provided, that exterior matters, in which is to be sought the 
materials required for the reparation of the frame, should be 
known, and their properties inquired into and be determined. 

It was not less essential that the individual should be able to 
acquire a knowledge of his wants, of the relations of exterior 
matters to those wants, and the state of his interior organs. For 
these purposes are established the internal or the organic sensa- 
tions, which give instruction as to the condition of the organism, 
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and of its varied necessities, and which solicit to the performance 
of those acts adapted to the particulnr state of the different organs. 

The internal or organic sensations differ in important particu- 
lars from those of the external senses; 1st, they are spontaneously 
developed in the organs, and do not proceed from the impression 
of exterior agents; 2d, their end is always to invite, and, when 
requisite, even to command the acts which may be required for the 
preservation or the exercise of functions; 3d, they are wholly un- 
controlled by the will; they are independent of its action, and 
cannot be in any degree influenced by it: on the contrary, they 
have the power to subdue the will, and force it to command the 
actions they imperiously demand. 

The internal sensations consist in organic actions, having the 
strongest analogy to irritations, and of which a consciousness ex- 
ists; or they are perceived nearly in the manner of the external 
sensations, which are irritations proceeding from the direct im- 
pulsion of exterior agents transmitted to the brain. They are 
called the wants of the animal, from the positiveness and indis- 
pensable character of their demands. 

The internal sensations are numerous, but may be arranged 
in three classes. 

The first comprises those sensations which arise from the ne- 
cessity experienced for the performance of functions, connected 
with the preservation and reparation of the individual, and pro- 
pagation of the species. These sensations are the want of solid 
food, or hunger; the want of liquid aliment, or thirst; the want 
of atmospheric air, or of inspiration and of expiration: to this class 
also belong the sensations proceeding from the necessity for eva- 
cuating the excremental matters, the secretions of the nose, of 
the bronchia?, &c. The sensations concerned with generation are 
of this order; as for the evacuation of the semen, or the connexion 
of the sexes; and for lying in, or the disburdening of the uterus, 
in females. 

In a second class are to be comprised sensations, which, though 
analogous,yet differ from the preceding; they are, 1st, the sensations 
arisingfrom the want of theaction of the external senses, whence ori- 
ginate the arts, music, &c. ; 2d, of the intellectual faculties, which in- 
troduce the cultivationof letters, the prosecution of thesciences,and 
the noble exertions of the intelligence; 3d, the want of the action of 
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the affective or moral faculties; or, as they have been appropriate- 
ly named, the wants of the heart; it is this feeling that incites to 
the active exercise of benevolence, that establishes the intimacies 
of friendship, and weaves the strong ties of love: the inertness 
of the affections to many is almost a pain. An elegant authoress 
has said truly, the heart must have something to love: this want 
was strongly experienced by the philanthropic Howard, and is 
exemplified in the present day by the excellent Mrs. Fry. 4th, The 
want of muscular action which impels to activity of the body after 
repose: by this desire, sluggishness, the bane of human happi- 
ness, is felt as a burthen, from which we are glad to escape; and 
toil and labour, essential for the provision of our necessities, and 
the maintenance of health, become positive enjoyments. And 
lastly, the want of the expressions, or of communicating the sen- 
sations we experience, and the ideas that are framed in the mind. 
This want conducts to social converse, and is the origin of refined 
and cultivated society. In its excess it is annoying, in the pro- 
duction of gossips and tattlers. 

This class is of a different character from the preceding. The 
interior feelings in which they consist, are rather sentiments than 
sensations. They do not partake of the nature of irritations, but 
arise from a local excess of the organic force, or excitability of 
the organs, beyond the demand then actually made' on it, but 
which is adapted to the active exercise of the organ. It is a sen- 
timent of force calling for action. Our organs have deputed to 
each a maximum of power, depending on their organic or nutri- 
tive and functional action, and which is attained by alternate ac- 
tivity and repose. If permitted to remain habitually unemployed, 
they become enfeebled in function, and degraded or atrophied in 
structure. Nature has kindly provided the sentiments described 
to urge the employment of the faculties with which we are en- 
dowed, and has not trusted them to the mere dictates of the will. 

A third class of internal sensations is the reverse of the fore- 
going. They result from the action of our organs, and are expe- 
rienced after too prolonged an exercise of the functions. They 
invite to a cessation of action. The exercise of our organs is an 
irritation, though in physiological bounds, and tends to produce 
an excess in their nutrition. When too long continued, like all 
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irritative actions, it brings on a congestive state which interferes 
with the functional action; this is performed with diminished en- 
ergy, and a period arrives when it entirely ceases from the ex- 
haustion of the organic force, or its production assuming a morbid 
direction. The immoderate employment of any organ has a ter- 
mination in its hypertrophia; its function is deteriorated and pre- 
maturely exhausted. The sentiments of this class give notice 
when the period of healthy or physiological activity has passed, 
and summon lis to an intermission of exertion. Of this kind is 
the want of repose after exercise, or the sentiments of fatigue and 
lassitude, and which are felt, either from corporeal or intellectual 
occupations; such also is the want of sleep after waking; of leisure 
after employment; and varied and pleasing amusements for the 
senses. 

The internal sensations are too intimately connected with the 
different functions to be treated distinctly from them, without 
subjecting to the necessity of numerous repetitions; and a parti- 
cular notice of them must be deferred to the consideration of the 
separate functions, to the exercise of which they are attached. 

The internal sensations require the intervention of the brain 
for their production. In their mechanism or development they 
are perfectly similar to the external sensations; they necessitate an 
excitation in an organ, the seat of the sensation, which is either 
occasioned by the irritation of an exterior agent, or is spontane- 
ously developed; this is transmitted by nerves to the cerebral 
centre, where perception is awakened. The three processes com- 
pose the sensation, and are essential to its formation. 

The internal sensations are never indifferent; they are either 
pleasurable or painful. Pleasure always accompanies the satisfy- 
ing a want; pain attends a resistance to its cravings; disgust, sa- 
tiety and repugnance follow its abuse, or the excessive indulgence 
of desire, and indicate the limits we should not transcend. 

The internal sensations are the expressions, the language of the 
organs instructing the intelligence in the acts promoting the ad- 
vantage and conservation of the organism. They are hygienic 
mentors, whose councils should be attentively heard, and whose 
lessons should never be despised; they are infallible rules dictated 
in the interest of the economy. Every physician should lend to 
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Ihcm his attention, and he will find safer guides than in listening 
to his prejudices. Had they been consulted, never would pa- 
tients, labouring under fever, have been denied cold air and cold 
drinks, and subjected to the horrible tortures of enduring an un- 
appeasable thirst beneath a load of blankets; we should not now 
find patients, whose stomachs are too irritable to tolerate the 
mildest nutriment, to be dosed with active emetics, with power- 
ful purgatives, with alcoholic compounds; we should not now 
have to witness the system, writhing in the agonies of gastric and 
cerebral inflammations, subjected to an inflammatory treatment of 
the most diffusible and energetic of the stimulants. 

§ 5. Morbid Sensations or Pains. 

The sensations heretofore considered, are attached to the na- 
tural or physiological exercise of the organs. When these expe- 
rience a modification, however trifling, of an anormal or patholo- 
gical character, new sensations are created, which are infinite in 
number and variety, but on which the general name of pains is 
bestowed. 

These morbid sensations are in their production completely 
analogous to the physiological sensations. These last pushed to 
excess often pass into painful or morbid sensations. They consist 
in an irritation in a sensitive surface, its transmission by nerves, 
and its repetition in the cerebral organs. From the necessity of 
the cerebral action, or perception, to the constitution of painful 
sensations, we are enabled to allay the suffering they induce in 
suspending this faculty by the use of opium, which acts on the 
brain, causes its torpor, and arrests the perceptive actions. 

The morbid sensations are not less useful, and are based on 
considerations not less wise and beneficent, than are the healthy 
sensations. They sound the alarm, and announce the departure 
of the organs from their physiological or healthy condition. They 
proclaim the presence of the enemy that threatens the ruin of the 
animal fabric, and constantly importune us to procure the means 
of relief. 

Pain executes an office similar to, and not less authoritative 
than pleasure; it is a guardian watching over the conservation of 
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the economy. Pleasure and pain are indispensable for the pre- 
servation of individual existence; and in favour of the continuance 
of the species, nature has connected with it, the most voluptuous 
of the physical enjoyments. 

Pains are more numerous than pleasures. Many portions ef 
the structure never acquire a capacity for pleasurable sensation, 
but there are none that may not become painful. The most in- 
sensible parts of the animal structure, when in a state of active in- 
flammation, are endowed with a most acute sensibility and are 
exquisitely painful. This state is always preceded by a change in 
the mode of their nutrition; they are highly vascular; their tex- 
ture is softer and moister; they have assumed a more exalted de- 
gree of vitality, and have attained a higher elevation in the rank 
of the animal tissues. Their 'new capacity for sensible impres- 
sions, and sensitive actions, is a consequence of this change in 
their structure. In this fact we have presented the evidence, 
that irritation and inflammation are an exaltation of the nutritive 
or organic actions of the tissues. 

Attempts have been repeatedly made to arrange the morbid sen- 
sations or pains. This is a difficult task; it may be said, it is an im- 
possibility, as they assume so many and varied shades, depending 
on circumstances connected with the individual, and with different 
degrees of sensibility, of irritation, &c. Sensibility is itself modified 
in almost every organ, and the same exciting cause, or the same 
precise mode of irritation will produce sensations of different cha- 
racters, as it may happen to act on, or be developed in different 
tissues, and even in different parts of the same tissue and organ. 
Four general kinds of pains were formerly designated; as gravi- 
tative, or pressing; tensive, or distention; throbbing, or lancinat- 
ing; pungent, or mordicant; terebrating, or piercing. Many others 
are recognised, as odontalgic, neuralgic, gastralgic; contusive, rheu- 
matic, gouty, osteocopic pains; burning, cramps, &c. 

Other names may be appropriated to particular degrees of 
pain, or be applied to designate it when located in particular or- 
gans, or accompanying especial affections. No advantage, it is 
conceived, is, however, to be derived from a mere multiplication 
of terms, that do not convey with them some positive idea. 
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CHAPTER V. 

The Intellectual and Moral Faculties. 

The subject we have now approached in the order of our ar- 
rangement, offers considerations of the highest interest, and whose 
discussion is supposed to involve questions of delicate import. It 
is of interest as comprising the most exalted of our functions; by 
the possession of which man is elevated to the head of creation, 
that invest him with the power to subject it to his sway, and 
make it subserve to the interests and necessities of his exist- 
ence : it possesses some delicate points in being regarded as ne- 
cessarily connected, though in reality widely removed from them, 
with theological dogmas and venerated creeds. 

In treating, however, of the intellectual and moral faculties, 
the question resolves itself into two distinct branches. The one 
is engaged in the discussion of the nature of the intellect, its 
modes of being, and the deep responsibilities involved in its ex- 
ercise : these questions constitute metaphysical science, which we 
make a profession, is not embraced in our researches, or enter 
into the limits of our speculations. The other branch is occupied 
with the study of the material structure or organs, by which the 
acts of the intellect are performed or made palpable; by which it 
is associated to grosser elements, which constitute the media of 
its communication with the external world, and connexion with 
the material structure of the animal economy; by which is ac- 
quired a consciousness of the condition of the one, and the adap- 
tation of the other, to the particular exigencies of the organism. 
This last department is strictly physiological, and enters into the 
domain of the medical sciences. 

Investigations into the operations and phenomena of the intel- 
lectual faculties were supposed, for a length of time, to be foreign 
to medical science, and utterly incapable of investigation on the 
principles of physiology. This error has been successfully com- 
bated. The mind has its maladies, the most calamitous of the 
affections to which our nature is subject, that humanity is called 
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on to deplore, or our noble science to relieve; and these affections 
most frequently have their origin, primarily, in disorders of our 
material organs. But, if the mind succumb to physical causes, 
there must be physical organs to be affected, which are to be stu- 
died and known : and if it fall to the province of our profession 
"to minister to the mind diseased," it is the duty of physicians 
to investigate its phenomena, to analyze its operations, to locate 
its organs, and to become acquainted with its aberrations. Is it 
not absurd to invoke medical aid to remedy the alienations of the 
intellect, and yet deny that it is in any way connected with ma- 
terial organs, provided as the instruments of its actions, which 
alone are within range of our knowledge, and on which alone we 
can have the power and means to operate? Is it not a still greater 
absurdity to expect our science can extend its salutary aid, "to 
chace the ignorant fumes that mantle clearer reason," and yet re- 
fuse the intellectual phenomena to be placed within the scope of 
its proper researches? The right of our science to the possession 
of this its fairest province cannot be impeached, and it is the duty 
of the profession, based on conscientious and obligatory motives, 
to reclaim their right of propriety in this department. 

Human psycology consists of two orders of faculties — the in- 
tellectual, and affective or moral; or those of the mind, and those 
of the heart, as they are called in common language. By the first 
of these, or the intellectual faculties, ideas are formed, knowledge 
is acquired and perfected, and man is endowed with the attribute 
of rationality : by the last, or the affective faculties, he is invested 
with his passions, the springs and impulses of his moral acts, and 
which, under the discipline of a well-ordered intellect, or the ir- 
regular control of the organs, elevate him to the sublimity of 
virtue, or degrade him to the grossness of brutal nature. 

Through the senses exterior matters communicate impressions 
or modifications, by the process which has been investigated and 
described, to a central nervous mass or organ, the seat of the sen- 
sitive actions. These impressions being perceived constitute sim- 
ple ideas; they are, moreover, retained, and may be recalled, in 
which acts consist memory; they are combined and associated to- 
gether, whence proceed complex ideas — the imaginative and in- 
ventive faculties ; they are compared and analyzed — the operation 
of reasoning — by which judgments are formed, and motives are 
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created, that determine the will, and give rise to our reflective 
actions. 

This last category are the operations of faculties totally distinct 
from those of the sensations. They are of a more elevated order; 
they conduct man into a more extended and more exalted sphere 
of action ; they bestow on him moral capabilities that are not, and 
cannot be derived from the mere sensations. 

The external senses communicate a knowledge of all that is 
exterior to the intellect, but it is the intellect alone that appre- 
ciates the qualities of exterior bodies, that analyzes and compares 
their properties, that divines their influences, and appropriates 
them in diversified modes to the purposes of individual existence, 
to the excitation of pleasure and promotion of happiness. 

The internal organic sensations, it has been demonstrated, an- 
nounce to the intelligence the individual wants; they notify it of 
the condition of the organs; they are consequently instrumental 
in the physical conservation ; they preside over the material or- 
ganization by instructing the intellect in its interests, and direct- 
ing it in the means of preservation. 

But there also exist other internal sensations of a more subli- 
mated nature, and destined to nobler purposes. These sensations 
are intellectual ; they create our social wants ; they bring man into 
association with his fellow being, by the necessity of this inter- 
course to his happiness. He is thus,- by his organization, brought 
to constitute society, to form communities, to lay aside the proud 
independence and unchecked will of an isolated savage, and to 
submit to the obligations of self-control, and the restraints of legal 
authority established for the common good. From them, our ex- 
istence derives its highest value, and they spread over it the most 
delightful of its charms; they humanize our nature; they clothe 
it with the most beautiful of its attributes: in them, originate the 
ties that bind the parent to its offspring during the helplessness 
of infancy, and the unprotected state of childhood : they touch the 
heart with the glow of love; they expand the bosom with the be- 
nevolent affections ; they incite our actions by the disinterested 
feelings of philanthropy : from them, are derived the more digni- 
fied sentiments of love of truth, and of justice, and the moral 
sense of right and wrong. 

The very basis of the institutions of civil society, and the ha- 
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biludes and regulations of social life, are thus seen to repose on sen- 
timents attached to the exercise of particular faculties — the moral 
and affective faculties — and connected with especial organs. They 
may be termed with propriety, the wants of the soul, and are to 
intellectual and moral being, what the organic sensations are to 
physical being ; they necessitate the intellectual and moral acts 
by which they are to be gratified. 

The Supreme Creator, by this fine mechanism, has caused hu- 
man actions to be concatenated to the organization. Now, this 
being the same throughout the whole species, the only difference 
lying in the relative force of the organs, all men must possess the 
same faculties, the same affections, the same sentiments ; they are 
governed by similar motives, and are influenced in a similar 
manner. From this provision has proceeded the uniformity, in 
the same general circumstances, that has characterized the 
thoughts, the customs, the habits of mankind in all ages, and in 
overy portion of the globe ; it is this regulation that confers the 
power of impelling masses of men in the same course, and direct- 
ing them to the same end, by creating in them the same impres- 
sions, the same feelings, the same emotions; for all are suscepti- 
ble of receiving the same impressions, and consequently their or- 
gans must, then, act simultaneously, and with similarity. 

Did not this connexion exist, human actions would never be 
consistent ; no absolute and necessary relation would hold between 
the impressions received, and thedeterminationsformed from them, 
and it would not be possible to foresee and predict those determi- 
nations. But, by chaining down the operations of the intellect to 
the organization, and thus placing a limit to their activity, by com- 
pelling them to act in an exact manner, and in accordance to a 
certain mode, their operations are uniform, consistent, and conse- 
quent; and all who are similarly organized, when subjected to 
the same impressions, necessarily feel alike, think alike, and act 
alike. From this disposition are produced the order and harmony 
in the relations of society, laws obtain their power, and forms 
and ceremonies, which would otherwise be most absurd, their 
force and utility; it enables also education, taken in an enlarged 
acceptation, to form the character, by making permanent and 
lasting modifications in the organism, calling into activity and 
exercise certain organs and faculties, whence they receive an 
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energy and augmentation that secures to them a predominancy 
in the general system; or, by repressing and checking the action 
of others, to enfeeble, to degrade them, and thus diminish their 
influence. The energy given to the organic impressions, and the 
force and activity acquired by organs constantly exercised, make 
us slaves to habits when once established, the thraldom of 
which, every day's experience serves to prove, that few have the 
ability to escape. The importance of preventing an ascendancy 
of this kind in the organs, by early discontinuing injurious habits, 
on these views, can be comprehended ; for we cannot at will change 
the condition of our organs, and when the sensations emanating 
from them have acquired a certain intensity, they overpower the 
will, and sweep before them the opposition of the firmest resolu- 
tion. If habits be suffered, they should be only those exercising 
organs of the higher orders, and which do not possess a debasing 
and degrading tendency, like the excesses of the lower faculties, 
in which man assimilates to the inferior animals. 

Individual differences of organization, by the greater develop- 
ment of certain organs and activity of faculties, occasion diversi- 
ties and peculiarities of various kinds, making exceptions to the 
general character, and which constitute individual character. 
When these are in extremes, they start completely from the 
mass, and stand separated from it, at various distances, in bold 
relief. As the faculties and organs possessing this predominancy 
are of the superior and more intellectual grade, or of the inferior 
and more animal order, the actions will be virtuous, ennobling, 
and commendatory ; or vicious, degrading, and despicable ; the in- 
dividual, according to the extent of his sphere and power, is the 
friend and benefactor of his species; or its oppressor and its 
scourge ; for the one are destined praises, rewards, statues, and 
mausoleums ; for the other, censures, disgrace, the prison, and 
the gibbet. 

The ascendancy of organs and faculties pointed out, is in the 
natural order, and attached to the constitution, however peculiar 
the character of the individual may be rendered. There is 
an ascendancy of activity in one or more of the intellectual or 
moral organs and faculties that is morbid, and not in the order of 
nature, but an accident. The conformity which should prevail 
between impressions, perceptions, and ideas, is overturned, the 
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organs act irregularly, and the faculties are perverted. Actions 
cease to have a relation with the causes that produce them, and 
the determinations or motives cannot be predicted or ascertained. 
The individual ceases to be a responsible being, and his social 
and political existence terminates ; bedlam and restraint are then 
his destiny. 

The foregoing examination exhibits human actions to be in- 
cited in three different manners, and that they may be placed in 
three classes. The first, are the actions dictated by the internal 
organic sensations and the external sensations, which are esta- 
blished in the interest of the material organism, making known 
its wants, and the presence of injurious impressions. These ac- 
tions man partakes of in common with all animals, even to the 
lowest. They are sometimes automatical, or performed without 
consciousness, as is seen in patients affected with stupor and coma, 
who swallow solid or liquid food when placed in the moulh,who 
evacuate the bladder and rectum when that office is required, and 
withdraw their limbs from painful applications. The same cir- 
cumstances are to be observed in animals, in which consciousness 
has been destroyed by removing the cerebrum. This class of 
sensations, when not controlled, subdue the intellectual and moral 
faculties, and exalt above them the influences of the material or- 
gans, carrying man in his propensities to an assimilation with the 
lower species. The actions they provoke, when in excess, run 
into vices of a degrading character. They are gluttony, intem- 
perance, sensuality, and debaucheries of every kind, and which 
are no more than the excesses or abuses of natural wants, confer- 
ring, by their indulgence, on the organs to which they belong, a 
resistless influence in the determinations of the intelligence. The 
offences of this class of actions are personal vices, and are di- 
rected against individual happiness, and the well-being of the 
economy. 

The second class are those actions called forth by the exercise 
of the moral and affective faculties, or passions. They are of a 
higher order than the preceding, and have been provided for the 
constitution of society. Man is endowed by these faculties with the 
power of maintaining the varied relations that compose social life. 
the ends of which are best fulfilled when those faculties are equally 
balanced, and moderate in their activity. The actions of this class 



THE INTELLECTUAL AND MORAL FACULTIES. 183 

comprise the social virtues and vices, or those actions by which 
society is benefited, or its interests are assailed in its separate 
members. The offences that attach to it are crimes against so- 
ciety. Some of these faculties which are more immediately con- 
nected with the individual wants, are common to the superior 
classes of animals as well as to man. 

The third class comprises actions determined by motives 
created by the intellectual faculties, and which constitute actions 
of reflexion, of judgment, of deliberation. They are peculiar to 
man, they are fostered by education, they are sustained, strength- 
ened, and purified by knowledge, and prevail in proportion to 
the refinement and civilization of society; which consists in the 
subjection of the acts of the sensations, and of the passions to the 
will, governed by motives of the intellect; and their repression 
when they would encroach on the rights, and interfere with the 
happiness of others. The truly great and noble-minded alone are 
thus happily prerogatived, and enjoy the supremacy of the intel- 
lect over the passions and the instincts, or organic sensations, on 
all occasions, and which they can limit within the circle they 
should properly be confined to. Gifted with the most exalted 
virtues, they betray none of the weaknesses of our nature. The 
actions of this class have an expansive operation; they direct so- 
ciety in its civil relations, they extend their sway over whole 
communities, they give direction to men in collective bodies, and 
by them, one man acquires the power to influence the destiny of 
his species, to change the face of science, to advance or retard the 
progress of knowledge, to stamp with his genius the character 
of his age; they form the statesman, the philosopher, the patriot. 

§ 1. The Intellectual and Moral Faculties connected with 

Organs. 

The examination of the two order of faculties, it is proposed 
to investigate, lead, in the first place, to determine positively 
whether they are dependent on the organization for their exer- 
cise. If no particular organs are appropriated to these faculties, 
of which they are functional acts, then they cannot be claimed as 
an appanage of physiology, or attached to the medical sciences. 
The following are some of the considerations that can be adduced 
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to demonstrate their connexion with the organization ; that they 
depend immediately on the actions of especial organs; and, con- 
sequently, that it is the province of the physiologist and patholo- 
gist, who would form correct ideas of their maladies, to study and 
elucidate their history and phenomena. 

1st. The sensations, which are truly a part of the intellectual 
phenomena, for they communicate the impressions that form 
ideas, are, as has been precedingly exhibited, the actions of par- 
ticular organs, and have an apparatus of organs destined to their 
accomplishment. The intellectual and moral faculties are phe- 
nomena of the same order, and it is a fair conclusion, require a 
similar mode of development and exercise — that is, by particular 
organs. 

2d. All vital actions emanate from material organs, without 
which they can have, for us at least, no appreciable or known 
mode of existence. But the intellectual and moral faculties are 
only forms of vital action ; they are not more wonderful or re- 
condite in their nature, than most of the other vital phenomena, 
and if material organs are essential for the production of the one, 
it is a direct inference, they are not less essential for that of the 
other. 

3d. The causes that influence the condition of the organs, affect 
the exercise or condition of the intellectual and moral faculties. 
Thus food, drink, the weather, medicinal and morbific agents, fre- 
quently produce the most profound alterations in the state of these 
faculties. The mind becomes more active in its energies under 
some; it is cast into torpidity by others: they warm the affections 
and expand the heart with the most generous and benevolent 
feelings ; they irritate the temper, and impel the passions into 
maddening excesses. 

How great is the difference in the physical structure, in the 
organization of the inhabitants of the north, and the natives of the 
south. The impress of the climate is acknowledged in the form, 
the features, the temperaments, &c. ; and not less characterized 
are its influences over the intellectual and moral qualities. 

Every day is to be verified the extent to which these faculties 
are modified by the causes enumerated, and by the actions they 
establish in the organs of the economy. How completely is the 
whole moral of man subverted by an excessive potation of ardent 
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spirits ; how rapidly is it subjected to the power of narcotics, and 
all the striking and peculiar traits that evince the possession of 
these faculties divine, erased and blotted out! Where is "the 
infinity of thought" in apoplexy, in epilepsy? How changed is 
the whole moral character of the individual by changes induced 
in the organs, even when of a light character. An attack of he- 
morrhoids, menstruation, pregnancy, hunger, costiveness, the act 
of digestion in those who have irritated stomachs, will often con- 
vert the mildest tempered and kindest individual into a passion- 
ate, morose, and almost insufferable being. As soon as these 
states terminate, the natural character reappears, and so differ- 
ent is the individual, it might almost be said, " he has two 
souls." 

These causes are/ however, material in their nature, and capa- 
ble only of exerting an action on material organs. If the intel- 
lectual and moral faculties are not exercised by organs, how is it 
possible, then, they should be so entirely and profoundly modified 
by influences wholly material in their nature? Will it be said, 
that the immaterial principle acts independent of all organization, 
and yet is excited by stimuli, benumbed by narcotics, modified 
by climate, by aliment, by sympathetic reactions of the different 
organs — in fine, by whatever is capable of exerting an influence 
over the organic or physical structure of the economy? 

4th. The psycology, or intellectual and moral endowments of 
an individual, are not uniform in the different periods of life, in 
the different states of health and disease, of sleeping and waking; 
and these differences are invariably concomitant with particular 
conditions of the organs. 

Look at the new-born infant, whose brain does not receive all 
its development until several years after birth. It is incapable of 
thinking, of reasoning, of judging; it has no memory or associa- 
tion of ideas — of all moral qualities it is deficient. It possesses 
senses alone. Its actions are those of the first class, analogous to 
those of mere animals, and derived from external and internal 
sensations, or instincts. These faculties are acquired by age, 
are improved and perfected by education. In the ripeness and 
vigour of manhood, when the organism has reached the full term 
of its maturity, the psycological functions are enjoyed in their 
fullest plenitude, and man is capable of the highest intellectual 
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efforts, and displays the most exalted of his moral attributes. The 
decay to which our material organization is doomed, invades, 
with equal tread, the domicil of " sky aspiring and ambitious 
thought." In the decrepitude of age, the organs worn out and 
wasted, with the feebleness of infancy, comes "second childish- 
ness and mere oblivion." How melancholy an object was the in- 
tellectual and witty dean of St. Patrick's, the author of Gulliver's 
Travels and Tale of a Tub, sunk for years in so low a state of 
mental imbecility, he knew not even himself. Who has not, in 
his own experience, felt the fluctuations in the operations of the 
intellect, and the state of his moral affections? The one filled 
with bright conceptions, vigorous in combination, clear in deduc- 
tion; the other glowing with the most generous emotions, in- 
spired with philanthropic desires, and warmed with benevolence, 
or sluggish, dull, and vapid in the train of ideas; irritable and sel- 
fish in feeling. How animating is the presence of a bright sun, 
and the impression of a bracing air; how depressing and gloom- 
inspiring is a clouded sky and an easterly wind. 

In disease is most strongly displayed the influence of the or- 
gans over the intellect. The febrile patient in his deliration loses 
the correct perception of objects, and fancies scenes and acts that 
have no existence. In mental alienation the faculties are irregu- 
lar in their operations, the perceptions are aberrant, or the intel- 
lectual acts become a chaos of unintelligible thoughts, or are op- 
pressed with torpid sluggishness. 

Acute inflammations of the stomach are almost invariably pro- 
ductive of disturbance in the intellectual operations, being accom- 
panied with delirium, or, in the more advanced stages, with stu- 
por and coma. Now the stomach is intimately associated with 
the brain, and its disorders are speedily transmitted to that organ. 
We have here derangement in the actions of material organs, the 
one productive of loss of the digestive function, the other with 
irregularity of the intellectual faculties, or their suspension. 

Mental alienation and maniacal delirium, are very frequently 
caused by chronic or sub-acute inflammations of the digestive, or the 
generative organs. A patient in the Alms-house Infirmary at this 
time,has just recovered from violent maniacal paroxysms attacking 
several times in a day, and during which it was necessary to confine 
her with the camisole or tight jacket. They were excited by inflam- 
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mation of the uterus succeeding to delivery, and have been en- 
tirely removed by directing a treatment against the uterine dis- 
ease; as leeches ad-vulvam, to the hypogastric region, cups over 
the sacrum and loins, the warm bath, and cold emollient injections 
into the vagina and bowels. But how could a morbid condition 
of the uterus reach the soul, and disturb its functions, if it have 
not a dependance on material organs for the manifestation of its 
faculties; or in what possible manner could the means employed, 
and with the direction given to them, have exercised the slightest 
power over the actions of the soul, have restored its agitated and 
perturbed state to calmness, to tranquillity, and rendered it back 
the possession of reason, did it not exist in an absolute depend- 
ance on organs. 

Chronic affections transform at times entirely the character of 
the individual. Napoleon was endowed with a personal and in- 
tellectual activity that fatigue could not repress, or continued la- 
bours exhaust. Always in action, sleep hardly seemed a want of 
his nature. On the rock of St. Helena, consumed by a chronic 
gastritis, half lethargic, stretched on his couch, he could not avoid 
remarking the change he had undergone. Where, he exclaimed, 
is my former energy ? I, who so frequently overran Europe, can 
now scarce exert myself to take a turn in the garden, or keep 
open my heavy lids. Alas, I am no longer Napoleon.* 

These faculties require, farther, an intermittence in their action, 
and hence the successive periods of sleeping and waking — in the 
first of which they are entirely suspended. They are besides ex- 
hausted by exertion, and necessitate a repose, that they may again 
enter into exercise with their accustomed vigour. 

These facts, and numerous others might be cited in illustration, 
are conclusive evidences of the connexion between the intellect 
and moral faculties, and the action of organs. In each of the cir- 
cumstances enumerated, a particular disposition of the organiza- 
tion, a particular condition of organs exists, and with each the 
psycology experiences a modification. 

• Les Demiers Moments de Napoleon, par Dr. Antommarchi. 
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§ 2. The Brain, the Organ of the Intellectual and Moral 

Faculties. 

The next point that presents itself for consideration, is to de- 
termine the organ or structure by which the psycological func- 
tions are executed. 

Sensibility, it has been established already, is a function of 
nervous organs. Constituting an important part of the intellec- 
tual and moral phenomena, that in fact owe to sensibility their 
development and capacity of action, the inference from analogy 
is at once made, that those faculties also have nervous organs ap- 
propriated to their exercise. From numerous facts, and a great 
variety of considerations, we are authorized to believe, that the 
brain contained in the cranium is the nervous mass, by which 
the psycological actions are performed. Some of these it will be 
proper to enumerate. 

1st. We have a consciousness in our intellectual operations that 
they are executed in the brain. The exercise of the intellectual 
and moral faculties is accompanied with internal sensations that 
we refer, the first, entirely to the seat of the brain; the second, to 
the brain and heart, or other organs. It is there that are felt the 
efforts of the understanding, and the fatigue that succeeds its pro- 
longed exertions; and in all violent excitement of the passions, 
the head becomes oppressed, there is sense of fulness and tension, 
which often terminates in head-ache. 

2d. The integrity of the brain is of absolute necessity to the 
production of intellectual phenomena, and the moral actions. 
Whenever this -organ is directly implicated, as occurs in ex- 
tensive injuries, or it is sympathetically affected by morbid im- 
pressions emanating from other organs, the intellectual and moral 
faculties suffer along with the structural derangement; they are 
entirely suspended, or are perverted in their mode of action. The 
observation of every day, and experiments without number, cor- 
roborate the accuracy of this proposition. In this purport may 
be adduced those instances in which portions of the cranium have 
been lost, leaving the brain covered only with its membranes and 
external skin. When pressure is made, in this spot, on the brain, 
consciousness is immediately suspended, and a comatose state, or 
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stupor, is instantly induced; the intellect and moral faculties dis- 
appear; they are held under the thumb, as it were, and are re- 
stored at pleasure to their full activity by relieving the compres- 
sion. Professor Chapman, in his lectures, mentions having seen 
an individual with his head in this state, who was accustomed to 
submit himself to the experiment, and who was exhibited by the 
late professor Wistar to his class. In the surgical lectures of Sir 
Astley Cooper, by F. Tyrrel, a remarkable case is cited, in 
which a comatose state continued for several months with sus- 
pension of the intellectual faculties, and which were immediately 
restored by elevating a depressed portion of the cranium that had 
caused compression of the brain. 

In experiments on animals, the removal of the cerebrum inva- 
riably destroys the faculties of perception, of memory, of judging, 
as far as they are capable of those processes, and of volition, but 
does not affect sensation, motion, or respiration. If disturbed, 
they will move and walk, and birds will fly, but, if they meet an 
obstacle they do not turn from, or attempt to pass round it; they 
continue to push against, without being able to devise the means 
to avoid it. 

Some facts have been supposed to militate against this proposi- 
tion, and have been relied on as disproving the necessity of ce- 
rebral organs for the display of the intellectual and moral facul- 
ties. These facts, which are exceptions to the general mass of 
observations, are some instances of wounds received in the head, 
and penetrating the brain; cases of hernia of the brain, in which 
a portion had been removed; and fungi of that organ, in which a 
part had been lost; and notwithstanding the structural injury thus 
sustained, the psycological faculties, it is asserted, suffered no de- 
triment. It is to be remarked, however, that these observations 
are all deficient in accuracy; they are made in the lump, and often 
by those, who, believing the indivisibility of the mind, it may be 
fairly conjectured, inferred the integrity of all its faculties from 
the presence and soundness of the most prominent. Not one of 
these cases is reported with attention to minutias; the facts are 
not sufficiently individuated to authorize a perfect reliance on 
them; the patients were not put to the test, to determine whether 
the mind was not enfeebled in the formation of certain trains of 
ideas, or incapable of entertaining them; whether the charactei 



190 THE INTELLECTUAL AND MORAL FACULTIES. 

had not undergone a change, or exhibited traits not before no- 
ticed. Inquiries directed to these, and other similar points, 
should have been made to give to these facts importance and 
validity, especially as they are opposed by positive observations 
entirely the reverse. 

The brain, besides, is a double organ, each of its divisions being 
perfectly symmetrical. Now, it is a law of the symmetrical or- 
gans, that one being in a perfectly natural state, it is capable of 
exercising the functions, though not as perfectly, in which both 
are usually occupied. Sight is performed with one eye, hearing 
with one ear, respiration with one lung, and generation with one 
testicle. The same law doubtless is applicable to the brain, for 
nature is universal in her laws, and, consequently, the organs of 
one-half of the brain being unaffected, the intellectual faculties 
will not manifest a very striking departure from their accustomed 
condition, by a lesion in one or two organs, in the other half. 

But we have, in addition, evidence that is conclusive, as to the 
duplication of the sensorial or cerebral organs, and of faculties 
connected with the intellect. The voluntary movements are de- 
stroyed in paralysis. This frequently affects only a portion of the 
body, as in hemiplegia, a vertical half of it is incapable of moving 
from the dictates of the will, while, in the other half, motion is 
perfect. In these cases, with scarce an exception, there is always 
found local injury, or disease located in one-half of the brain, 
while the opposite half is in a perfectly natural state. Thus, we 
have the demonstration, that each half of the brain is capable of 
exercising its functions independent of the other half; and exhi- 
bits its usual phenomena when sound, notwithstanding the injury 
which may have been inflicted on, or the disease affecting the 
other portion. 

3d. The intellectual and moral faculties never manifest any 
disorder or disturbance, when the brain retains its natural condi- 
tion, although other portions of the nervous structure, and other 
viscera, may be most seriously and deeply implicated in a morbid 
state or structural derangement. Fractures of the vertebra?, and 
diseases limited to the spinal marrow, as tetanus, &c. afford strik- 
ing and conclusive instances to the illustration of the fact. All 
the functions depending on the integrity of this organ are dis- 
turbed, or lost, in the parts, below" the seat of lesion when theaf- 
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fection or injury is local, while the brain being in a natural state, 
the intellectual functions remain unaffected. The same circum- 
stance is observed in mortal organic diseases of the stomach, 
lungs, heart, liver, bowels, &c; when the brain does not sympa- 
thize in the affection, the intellect retains its force, its clearness, 
and activity to the last. 

4th. Every individual possesses some differences in the energy 
and capaciousness of these faculties; and it is a general rule, with 
very few exceptions, that the extent of the intellect is in propor- 
tion to the size of the brain. The differences in the intellects and 
characters of individuals, are constituted by the more or less happy 
organization of the brain. The idiot and imbecile present a brain 
from a fourth to a half less in bulk, than the brains of those gifted 
with intellectual endowments of superior grade. 

5th. The intellectual faculties, it was remarked, offer very 
striking differences in different ages, in disease and in health, in 
the waking and sleeping states; now, in each of these conditions 
the brain experiences a modification, and it is to this change in 
its state that alone can be ascribed the corresponding differences 
of the faculties. This organ does not acquire its perfect consist- 
ency until after birth, in which state the faculties cannot be said 
to exist; nor is its development completed until the age of pu- 
berty, before which period the faculties are yet imperfect. In 
those affections accompanied with disorder of the intellectual 
functions, it is very rare that the symptoms do not announce the 
brain as the seat of disordered actions, and when they are fatal, 
dissection seldom fails to exhibit, to instructed and experienced 
investigators, structural disease of the brain,or its meninges, which 
secondarily affect the brain itself. 

6th. All animals that possess a brain exhibit evidence of psy- 
cological faculties, which correspond in number and extent to the 
size of the brain, and the complexity of its structure: every animal 
has also peculiarities in its faculties of this order, intended for the 
provision of its especial wants, and constructed for the state of ex- 
istence it is destined to support; but the brain of every genus of 
animals differs from that organ in every other genus, and hence 
the especial psycology of each animal is owing to its especial ce- 
rebral structure. In animals for which no brain is provided, this 
order of faculties is never manifested. 
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The considerations that have been, advanced, it is believed, au- 
thorized a conclusion incontrovertibly established, that the intel- 
lectual force, power, or principle, whatever may be its nature, can 
no more display its phenomena without organs, than can life be 
manifest without organs or organized structure; and that the brain 
is the structure composing the organs of the intellectual and mo- 
ral faculties. 

Bichat, while he admitted the brain to be the seat or organ of 
the intellect, looked on the great sympathetic, and the viscera, 
as the location of the moral faculties or passions. He was lead to 
the adoption. of this opinion, by the familiar observation of the 
feelings experienced in the viscera, and especially in the epigas- 
trium, from the exercise of the passions. The evidence furnished 
by this fact goes, however, no farther than to establish the con- 
nexion between the operations of the psycological functions, and 
the actions of the viscera; to set forth the influence of the mind 
over the body; and serves to confirm, what might have been con- 
jectured as highly probable; that the violent emotions of the pas- 
sions, the high excitement of the cerebral organs, extend a per- 
turbing influence throughout the frame, and interrupt the healthy 
actions and functions of the viscera concerned in the nutritive 
and secretory processes of the economy ; precisely the same as the 
disorders of the viscera, irradiated on the brain, derange the ope- 
rations of the intellect. The inference would be equally logical, 
that the intellectual faculties were seated in the stomach, because 
delirium, phrenzy, and other disorders of the intellect accompany 
the inflammation of that organ, as that the moral faculties are lo- 
cated in the viscera, because their exercise is accompanied with 
peculiar sensations in them, or with some derangement in their 
actions. 

In treating of the sympathetic or ganglionic division of the 
nervous system, its function was investigated. The inferences 
deduced from its anatomical distribution and connexions, from 
physiological and pathological phenomena, were regarded, as prov- 
ing it to be the medium of nervous communication between the 
different viscera, and, at the same time, as establishing a con- 
nexion between them and the brain. Hence must necessarily re- 
sult a community of impressions and actions between the two, 
not clearly perceived in the natural state and the tranquillity of 
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the soul, but which is openly declared in the more violent and 
exaggerated actions provoked by disease, or the commotions nnd 
agitations of the passions. 

While it cannot be doubted, that the organs of the moral facul- 
ties and passions are situated in the brain, neither can it be denied, 
that the viscera are not entirely passive in their exercise. What 
is the exact part they perform, it is not easy to divine, but every 
one is conscious of sensations of a peculiar kind, having either a 
pleasurable or painful character, experienced in the epigastrium, 
in the chest, and sometimes in other parts, while under the in- 
fluence of moral emotions of an agreeable, or distressing nature. 
The participation of different organs of the thoracic and abdomi- 
nal viscera, in the actions which constitute the passions, is evi- 
denced in the secretion of tears, or weeping in sorrow; sobbing 
in grief; the tremulous voice, or its total loss, with tremors of the 
muscular system in fear; laughter in joy; gaping in ennui; the 
injected eye, hurried breathing and quickened action of the heart 
in violent anger and rage, when uncombined with apprehensions ; 
and in the gastric stricture experienced in the preceding painful 
emotions, as also in hatred, jealousy, &c. with, often, the copious 
secretion of bile. These effects most distinctly indicate the ex- 
tension of the cerebral actions, roused by the passions or affective 
faculties, to the physical organs of the economy. 

These organs, on the other hand, are observed to hold a de- 
cided power over the exercise of the passions, and to control 
their elicitation. A state of inflammatory excitement, or irrita- 
tion in those organs, opposes the gentle visceral excitement of the 
pleasurable passions, and they can no longer be experienced. 
When the stomach and the thoracic organs are actively inflamed, 
it is not possible, even in those whose natural disposition inclines 
them to gaiety, to excite feelings of that character, or to provoke 
laughter. Joy, hope, and all the animating moral impressions 
are dissipated, and the mind is plunged into gloom, depression, 
and despair. The chronic irritation of the digestive viscera, is the 
most common cause of melancholy and hypochondriasis. 

Irritations of the digestive apparatus are often directed on the 
cerebral organs, and, by exciting irritation in them, carry a posi- 
tive influence into the development of the passions. Thus, irrita- 
tions in the stomach metamorphose, frequently, the temper and 
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character; the gentle and mild become peevish and irritable, the 
gay morose, the fearful bold, the coward courageous, the merciful 
cruel. The irritations occasioned by ardent spirits in the stomach 
and brain, give rise to the frequent quarrels and disputes about tri- 
fles, when this pernicious habit is indulged, and the man, who, when 
sober, is an affectionate husband, a tender parent, a faithful friend, 
when under the influence of intoxication, is converted into a sa- 
vage and unfeeling brute; he is borne away by the most terrible 
and furious emotions; he is no longer master of his actions, and 
is scarcely conscious of the excesses he perpetrates. 

The passions, it would appear from these circumstances, are, in 
some measure, compound sensations and actions, resulting from 
the combination of the sensations and actions excited in the cere- 
bral organs, and in the physical organs, both of which concur in, 
and are requisite to their production: between these two series 
of actions, a fixed relation is maintained. 

§ 3. Of the Cerebrum and Cerebellum, their Arrangement, 
and Structure. 

A general description of the encephalon was made in the com- 
mencement of the Chapter on the Functions of Relation ; but it 
will be now requisite to present, without entering into anatomi- 
cal minutise, the general arrangement of the cerebrum and cere- 
bellum. 

The cerebrum is composed of the two kinds of nervous matter, 
white medullary, and gray or cineritious substance, arranged in 
different manners, and divided into equal halves, called hemis- 
pheres. The exterior is disposed in a convoluted form, and is 
covered over by the gray or ash substance, varying in depth or 
thickness in different individuals. The mass of the cerebrum con- 
sists of the white or medullary substance arranged in fibres, with 
additions of gray substance in particular positions. 

In tracing the fibres of the medullary substance of the cerebrum 
from the base of the brain upwards, they are seen to be continuous 
from the medulla oblongata, where they appear to arise, or are con- 
nected with gray substance, and form those small protuberances that 
are named corpora olivaria, or anterior pyramids. Here the fibres 
partially decussate, a portion of those on the right passing to the 
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left, and a portion of those on the left passing to the right. They 
are then to be seen engaged with the transverse fibres, connecting 
the lobes of the cerebellum, and forming the pons varolii, be- 
tween and under which they pass without uniting with them. 
Emerging from the pons they enlarge, as they advance for- 
wards and ascend, constituting the crura cerebri. Two masses 
of gray substance are now added, producing enlargements, which 
are designated thalami nervorum opticorum, and corpora striata. 
From these masses they receive an accession of fibrous or medul- 
lary substance, after which they spread out in the manner of a 
fan, or are divergent, and thus form the hemispheres of the ce- 
rebrum. 

As to the ultimate disposition of these fibres two opinions have 
been proposed. Gall asserts that they terminate unequally, some 
being longer than others, by which disposition the convolutions 
of the surface are formed, and over which a layer of gray sub- 
stance is spread. 

From the gray substance thus arranged, other fibres, or new 
medullary substance proceed, which, passing inwards, crossing 
the first and returning towards the interior, constitute converging 
fibres, that meet in the median line, and there form the commis- 
sures, the intention of which is to unite, to combine intimately, 
the double and similar halves of this organ. 

According to the later researches of Tiedemann and Serres, the 
views of Gall in this respect are not exactly correct. These ac- 
curate anatomists assert, that the medullary fibres of the pedun- 
cles or crura cerebri radiate in the hemispheres, being directed to 
the sides, in front, and behind, but all advancing from below up- 
wards: they are, then, folded on themselves inwards, by which 
they form the superior wall or vault of the lateral ventricles, and 
redescending along the interior face of the hemispheres they join 
the pillars of the fornix. Those of the two sides approach, unite 
together, and produce the corpus callosum, which is, thus, a com- 
missure of the brain, and formed of transversal fibres. Here they 
terminate their course, and do not continue so as to issue in a re- 
junction with the peduncles and corpora pyramidalia. 

The hemispheres of the brain, it is very evident, from this de- 
scription of their formation, and as detailed more minutely by 
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Tiedemann, are medullary membranes, produced by the expan- 
sion and radiation of the fibres of the cerebral peduncles, and 
folded up from without inwards, and from before backwards. The 
lateral ventricles, instead of being cavities, hollowed, as it was 
supposed, in the substance of the brain, are produced by the in- 
flection of these membranes, and are, in reality, exterior to the 
brain. The object attained by this arrangement of the 'cerebral 
structure, appears to be the concentration of a large mass of nerv- 
ous substance, and numerous organs in a small bulk, with the 
capability of being included in the small space of the cranial ca- 
vity, so admirably adapted to protect it from injury and violence. 

This method of arranging the cerebral structure, and the order 
of its developments, enables us to understand the mode in which 
the gradual secretion of fluid, from the surface of the ventricles, 
in early infancy, before the hemispheres have acquired their full 
completion and consistency, may expand or unfold them so as to 
form a large sack, without affecting the faculties of the mind, or 
deranging in any respect the functions of the brain. 

When this state occurs, there is no destruction of the structure 
of the brain; not even rupture of the fibres of the medullary sub- 
stance has taken place; their direction alone is changed, they 
are more extended, so as to admit of the separation of the sides 
of the ventricle, and to avoid compression. 

I had an opportunity of witnessing a short time past, through the 
kindness of Dr. J. K. Mitchell, an examination of the brain of a 
lad, of eight years of age, who had been the subject of chronic 
hydrocephalus from infancy. The head was very much enlarged, 
measuring twenty-nine inches in circumference. The intellectual 
faculties were not only unimpaired, but were considered as un- 
commonly acute for one of his period of life. Two days previous 
to his decease he met with a fall, in which he received a blow on 
the forehead; symptoms of inflammation of the brain succeeded, 
and caused his death. 

The bones were firmly united; the brain presented the appear- 
ance of a sack; the convolutions were, however, perfect; they 
were not effaced, and the cortical or gray substance had not ex- 
perienced the slightest derangement. The parietes were from 
half to three-quarters of an inch in thickness, and the cavity con- 



THE INTELLECTUAL AND MORAL FACULTIES. 197 

tained live pints, by measure, of serous fluid. The only portion 
that was deficient was the septum lucidum; the other portions of 
the brain were all present, and did not appear to be affected in their 
structure. The internal or inflcxed layer of fibres was rendered 
more dense than natural, and was easily separated by the fingers 
in a continuous sheet. In this way it was stripped from off the 
sides of the enlarged ventricles, was traced into the cornua, where 
it was found to form the pedes hippocampi, and then passed up 
to unite with the fornix. The dissection was made by Dr. Horner, 
adjunct professor of anatomy. In this case we possessed the de- 
monstration, that no injury is sustained by the structure of the 
brain, in the chronic hydrocephalus, in which the intellectual fa- 
culties remain unimpaired. The only change accomplished was 
an elongation of the medullary fibres, by which they were adapted 
to the enlargement of the ventricles, or the greater separation of 
the inflections of the membrane than is usual. 

The construction of the cerebellum is on a plan similar to that of 
the cerebrum. Two primitive fasciculi or bundles of fibrous medul- 
lary substance, (the corpora restiformes or posterior pyramids,) con- 
nected with gray substance in the medulla oblongata, form the crura 
cerebelli, meet with a mass of gray substance, the corpora denticu- 
lata, where new medullary fibres are added; they then expand or 
diverge, constitute the hemispheres of the cerebellum, on the pe- 
riphery of which they are so arranged as to form layers, and are 
covered with gray substance. Converging fibres are supposed, 
rather than are demonstrated, to pass from this gray substance, 
or to proceed from the inflection of the primitive diverging 
fibres, and unite on the median line, where the fibres of both he- 
mispheres meet, and constitute the pons varolii, or commissure 
of the cerebellum. 

The brain, the local habitation of the intellectual and moral fa- 
culties, it is thus apparent, is composed of fibrous medullary sub- 
stance, exactly similar to the fibrous medullary substance of which 
are formed the extra-cerebral nerves, the medulla spinalis, and 
medulla oblongata; and of gray substance, with which the white 
fibrous medullary substance is connected, or, as is commonly ex- 
pressed, arises or proceeds from it. 

The office of these different portions of the nervous structure 
has been already the subject of investigation, and the inference 
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determined from the facts in reference to them was, that the white 
medullary fibrous substance is a conductor of nervous oscillations, 
or movements, or transmitting in its functions; that it does not 
originate the nervous phenomena either of sensation or move- 
ments, but conveys the stimulations of exterior impressions, caus- 
ing the one, to the brain; and of those producing the other, excited 
by the will, from the brain into the muscles. The gray substance, 
consequently, is that in which the nervous phenomena have their 
origin. 

Such being the different offices of these two substances in the 
nervous apparatus of sensation and volition, it must be inferred, 
that in the cerebrum, the white fibrous substance is only trans- 
mitting or conducting, and, consequently, that the cortical or gray 
substance, in the convolutions of the brain, is the portion, whence 
is to be located the organs of psycology. 

This conclusion was announced as the result of a train of rea- 
soning and observations by Mr. Charles Bell, in an essay entitled 
an Idea of a New Anatomy of the Brain, published in 1S10. At 
that time it attracted but little attention, though this opinion is 
now very generally entertained. 

When the superior portions of the cerebrum are removed in 
animals, the phenomena they present appear fully to sustain the 
above conclusions. Sensibility to tactile impressions remains un- 
impaired, and the instinctive movements derived from internal 
sensations continue, but the animal loses the power of directing 
the movements to accomplish a determined purpose, or to excite 
movements by the mandates of volition. The intellectual facul- 
ties, as far as they are possessed, are annihilated. Pathological 
observations justify the same conclusion. A man was brought 
into the Alms-house Infirmary in a state of profound stupor, in 
which condition he had been found lying in a stable. He pre- 
sented no vestige of intellect, and merely exhibited some signs 
of uneasiness when pinched with force, manifesting the existence 
of sensibility; the muscles were quite relaxed without subsultus, 
or rigidity. On examination after death, the gray substance of the 
anterior and superior convolutions of both hemispheres was found 
to be softened, and the pia mater, corresponding to that portion 
of the brain, was of a bright scarlet hue. This fact corresponds 
with numerous others to the same effect. 
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§ 4. Functions of the Cerebellum. 

The functions of the cerebrum having been ascertained to be 
connected with the production of intellectual phenomena, an in- 
quiry arises as to the functions of the cerebellum. These can be 
determined, with absolute precision, only through the medium of 
experiments and pathological observations. 

Gall was induced from some circumstances, which are far from 
possessing conclusiveness, to assign to the cerebellum the instinct 
of propagation, and he made it the organ of amativeness. Ex- 
periments and morbid phenomena indicate, however, a very dif- 
ferent function as attached to this structure. Flourens, in 1822, 
from a number of experiments on animals, was led to the conclu- 
sion, that the cerebellum possesses the power of coordinating or 
combining the actions of the different muscles, whose conjoined 
and simultaneous contraction and relaxation are requisite to per- 
form a specific movement. 

It is very obvious that few, even of our simplest motions, are 
performed by the contraction of a single muscle. Most of them 
require the concurrent aid of several; and complex movements, 
as those of dancing, can be executed only by the joint action of 
numerous muscles. It is evident, also, that in motions of this 
kind, many muscles must be relaxed while their antagonists are 
thrown into action, or they would be totally devoid of precision, 
regularity, and grace. The relaxation of these muscles is not a 
mere passive condition, but most probably is active. 

In the combination of muscular contractions in complex mo- 
tions, it is fairly to be presumed, that volition does not cause spe- 
cifically the contraction of each separate muscle. The general 
movement is directed by it, and the nervous power stimulating 
the muscular contractions is provided, but its specific direction on 
the muscles to act would appear to belong to a different faculty. 
This conclusion appears to be authorized by the following obser- 
vations; 1st, movements from sensations, and instinctive move- 
ments, when volition is paralyzed, or has no existence, as in 
coma, stupor, and profound sleep, are performed with regu- 
larity, and, consequently, the actions of the muscles are con- 
sentient, are coordinated, though they are neither provoked 
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by volition, nor regulated by it; 2d, in chorea volition is na- 
tural in its exercise; motions are willed with energy, and the 
muscles contract with force, but their actions are not consenta- 
neous, the motions are irregular, and do not arrive at the end for 
which they are excited; each muscle contracts and relaxes with- 
out reference to the contraction and relaxation of other muscles, 
and the utmost dissonancy in their actions are occasioned. A 
person with this affection, wishes to seize on an object, he wills 
the motion, but the arm is tossed about in every direction, and 
he finds it impossible, or extremely difficult, to accomplish his 
intention. 

Now, the organ which superintends and directs this processes 
supposed by Flourens, in consequence of a series of experiments 
he instituted on animals, to be the cerebellum. This view of 
Flourens has been to a great extent confirmed by later experi- 
ments, especially by those of Bouillaud, and of Magendie. Bouil- 
laud had adopted the doctrine of Gall, but was desirous to prove 
its accuracy by experiments. He wounded the cerebellum by 
cauterization, in order to avoid the consequences that result from 
haemorrhage. This proceeding does not appear to occasion any 
unusual pain; the cerebellum, like the cerebrum, not being pos- 
sessed of acute sensibility. The phenomenon that resulted was, 
uniformly, an incapacity to combine the action of the locomotive 
muscles. They were not affected singly in their actions; no pa- 
ralysis ensued; no convulsive contractions were created; the ani- 
mals continued to flex and extend their limbs with force and ce- 
lerity, but they could neither stand nor give any fixed direction 
to their movements. The constant pathognomonic phenomena, 
following on the lesions of the cerebellum, in these experiments, 
were confined solely to disorders of the functions of locomotion 
and equilibration. 

Bouillaud was compelled, in consequence of these observations, 
to abandon his first prepossessions, and he coincided with Flou- 
rens, in assigning to the cerebellum the power of coordinating 
the actions of the muscles, requisite to produce the movements of 
walking, running, flying, dancing, and to cause standing or equi- 
libration, but he differs from Flourens in limiting its functions to 
the above, and some other locomotive acts: he does not extend 
them to all voluntary motions, as he found deglutition and some 
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movements of the trunk remained unaffected. It might be in- 
ferred, that there exist several centres, or organs governing the 
moving forces, and that the cerebellum is the one deputed for the 
regulation and coordination of the actions whence proceed station 
and locomotion. . 

When the cerebellum was merely irritated, in these experi- 
ments, and the injury inflicted was not so extended as to produce 
its destruction, anomalous or disordered contractions of the mus- 
cles, resembling exactly those that are observed in chorea, were 
excited, which terminated with the decline of the irritation. Pro- 
found and extensive lesion, deeply implicating the structure, had 
always consecutive to it, a permanent loss of equilibration, or the 
power of standing, and of locomotion, from the inability to direct 
the movements to any given purpose. No phenomena connected 
with the sensations, or the exercise of the intellectual faculties, 
were to be perceived, as produced by the destruction of the cere- 
bellum; pain was not manifested, or the perceptive faculties and 
volition impaired. 

This examination of the structure and offices of the cerebrum 
and cerebellum, presents the following summary and series of 
conclusions, or general facts, which are deduced from the pre- 
mises, and may be regarded as established. 

a. The cerebrum is the seat of the organs of the intellectual, 
and affective or moral faculties. 

b. The cerebellum is the organ for coordinating or combining 
the muscular contractions, required to produce locomotive mo- 
tions, and equilibration or station. 

c. The ash or gray substance, the most vascular portion of the 
nervous structure, is that which is active in the production of 
nervous phenomena. It originates the power or agent, the cause 
of the sensations and voluntary movements; that excites the mus- 
cular contractions requisite to the performance of respiration, the 
expressions, &c. and which would appear to be generated by this 
substance in the medulla oblongata; and, finally, in the cerebrum, 
it constitutes the organs exercising the intellectual and moral fa- 
culties, &c. 

d. That the white medullary or fibrous substance is subservient 
to the offices of the ash or gray substance, conveying to it im- 
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pressions excited on the external and internal surfaces of relation, 
by the nervous cords composed of this substance; and recon- 
ducting, from the ash substance, the nervous force, agency, in- 
fluence, or whatever name may be given to this unknown prin- 
ciple or agent, into the different organs and tissues, and, proba- 
bly, fluids of the organism. 

e. That the white medullary or fibrous substance of the cere- 
brum and cerebellum is encephalic nerves, executing the same 
office, as the same substance has been shown to perform in nerves 
and the spinal marrow;* and that it transmits the actions excited 
in the medulla oblongata, by sensible impressions proceeding 
from the senses, to the gray substance composing the intellectual 
and affective organs in the cerebrum constituted for that pur- 
pose; and reconveys the actions of these organs into the medulla 
oblongata, whence they are directed into the organism, causing 
locomotions, the expressions, and even disturbances, when vio- 
lent, of the organic and functional actions of the viscera. 

To present in one summary the whole history of the encepha- 
lic structure and functions, we may here add, from the investiga- 
tions entered into, and conclusions formed precedingly, when 
treating of the sensations : 

f. That the medulla oblongata is a central point, including or- 
gans of various and important functions. Here arrive, in the first 
instance, the stimulations excited by external agents in the sur- 
faces of relations or the external senses, and from the surfaces of the 
internal senses: when, from this point, these stimulations are trans- 
mitted to theorgans of the cerebrum, they constituteperception,and» 
createideas in the intellectual,or awaken emotion in the affective fa- 
culties, whence result the formation of motives to determine the will: 
from this point, also, emanate the stimulations that excite muscu- 
lar contraction, and which may be put in action; a, by volition 
moved by desire or aversion, and coordinated by the cerebellum, 
constituting locomotion and the expressions; b, by internal sen- 
sations or instincts, whence proceed respiration to supply the 
want of air; the muscular efforts necessary to vomiting, to defe- 
cation, to urination, &c; and the violent muscular exertions oc- 
casioned by some morbid irritations in the stomach, attended 

* Chapter IV. Sect. 1 and 2. 
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with severe pain; c, by morbid irritations transmitted from the 
abdominal viscera, and uterus in women, producing hysteric 
spasms, epilepsy, apoplexy, paralysis, &c. 

g. That the encephalon, consisting of the cerebrum, cerebel- 
lum, and medulla oblongata, has, in each of its separate portions, 
numerous organs, (those of the cerebellum are but little known,) 
possessed of very dissimilar functions, yet enjoying a consentane- 
ousness in their operations, by which is accomplished the acts of 
relation. 

Having completed the history of the encephalon, the instru- 
ment of the intelligence, and examined the general offices assigned 
to its different compartments, the particular intellectual and moral 
faculties, with their mechanism, if the term may be admitted; 
the manner of their development; their natural, and pathological 
states, become the objects of inquiry. 

§ 5. Mechanism of the Intellectual and Moral Faculties. 

The avowal has been distinctly made, that, in this investiga- 
tion, there exists no intention of approaching and becoming in- 
volved in the discussion of the nature, or the essence of the in- 
telligence or soul, or the mode of its connexion with the orga- 
nism. Our researches are expressly limited, by the object in 
view, and the nature of the subject, to the material instruments 
or organs by which its operations are made manifest. 

• The remote causes of the movements and actions of animate 
and inanimate bodies; the forces that give rise to the interior or- 
ganic actions; the deep and hidden source of thought immortal; 
these and other similar themes are interdicted to our inquiry. It 
would be entangled by them in a maze of difficulties, and obscured 
with abstruse and metaphysical discussions, which have exhausted 
the exertions of the most active and powerful minds, without a sin- 
gle useful purpose having been advanced, or a practical object been 
attained. These questions are thrown without the sphere of the 
certain sciences; and it is a professed intention, in this work, to 
restrict medicine within the limits, and to place it by the side of 
the certain sciences. 

Dismissing all pretensions to a more lofty range of knowledge, 
as appertaining to our science, than that of the immediate instru- 
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ments or agents of the actions of animated or organized beings; of 
the phenomena that proceed from their actions; and the order of 
their occurrence under given circumstances — that is, the gene- 
ral laws that govern them, we advance to the examination of the 
intellectual and moral faculties in their manifestations, abstracted 
from the remote and essential causes of their existence, precisely 
as we examine the secretions, or any other function, abstracted 
from the causes of the molecular interior movements to which 
they are indebted for their production. 

Investigated in this spirit, the intellectual and moral pheno- 
mena are placed within the range of certain science. They are 
rendered capable of a more positive and elaborate analysis, of 
being more clearly elucidated, than an)r other of our functional 
actions; for, while they are open to the same means of investiga- 
tion as are the other functions; while they can be subjected, as 
they are, to the ordeal of observations and experiments, we possess, 
in addition, the consciousness, the perceptions of their operations; 
and, thus, their actions can be studied in ourselves, as well as in 
others. 

The study of the intellectual and moral faculties is named me- 
taphysics, ideology, philosophy, and is, properly, cerebral phy- 
siology. To acquire a minute acquaintance with all the details 
of this delightful, and most elevated department of human science, 
the writers, who have expressly devoted themselves to its il- 
lustration, must be consulted. Our course is confined to the mere 
indication of the general results of their labours, and to the settle- 
ment of principles that may serve as guides to the practitioner of 
medicine, amidst the difficulties that so frequently environ him, 
while executing the arduous and responsible task of regulating 
the actions of life, and in taking under his direction the physical 
and mental maladies of man. 

At the present period, two opinions divide philosophers as re- 
spects the number of the intellectual faculties. Locke, Condillac, 
Destutt Tracy, and their school, admit only a single primitive 
faculty, from which they derive the others. They are not, how- 
ever, in agreement with respect to this faculty. The sensations 
are elevated to this high office by Locke and Condillac, who be- 
lieve, that from them may be formed the various faculties — atten- 
tion, comparison, judgment, memory, reflexion, imagination, and 
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reasoning, all of which are supposed to be mere modifications of 
sensation. Rejecting this doctrine of the origin of the faculties, 
and the faculties also, Destutt Tracy contends that perception is 
the primitive and radical faculty, from which proceeds memory, 
judgment, and the will, which embrace all the intellectual fa- 
culties. 

The Scotch philosophers, of whom Dr. Brown possesses the 
most brilliant reputation, have proposed different systems, but 
which are modifications of the preceding, and are built on the 
same general doctrines. It is not necessary to our purposes to 
designate their peculiarities. 

In all of these systems, the brain, as an organ, is so little re- 
garded, and executes so unimportant an office; is in fact so little 
connected with them, that it may be dispensed with entirely, 
without affecting in the least the reasonings on which they are 
sustained, the observations by which they are supported, or the 
conclusions to which they lead. If any notice is even taken of it, 
as necessarily connected with the intellect, it is considered as a 
simple and single organ, all of whose parts equally concur in all 
the acts of .the mind, however varied their character. 

Those who are accustomed to inspect with close and patient 
attention this most wonderful and complicated piece of mechan- 
ism, and who entertain a conviction, that not a fibre of our or- 
ganism is created without an express and absolute use for it, are 
surprised, and filled with astonishment to find, that, if these pre- 
vailing and highly lauded systems are correct, this, the most ela- 
borately perfected of our organs, more complex in its arrange- 
ment, more diversified in its component departments, than any 
other organ of the economy, and which might, without deroga- 
tion, be looked on as a fit temple for the soul, has been framed in 
mere sportfulness; for so slightly is this structure regarded, so lit- 
tle does it enter into any connexion with the differences in the 
manifestation of the intellect, that a mere unformed mass, indi- 
gesta moles, of nervous substance, would have answered as ef- 
fectually as this beautiful creation. 

Opposed to thedoctrine of thesimplicity and unity of theintellec- 
tual faculties, presented by the preceding philosophers, Kant and 
Dr. Gall, have laboured to establish, that the intellect was composed 
of a plurality of primitive and innate faculties, to which they refer- 
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red the phenomena of the intellect. Of these primitive faculties, 
Kant designated twenty-five, but many of them are, evidently, no 
more than abstract and complex ideas, and cannot be looked on as 
primitive faculties; such are unity, negation, society, &c. Neither 
did Kant connect the faculties with particular organs. 

Gall, in like manner, asserted the plurality of the intellectual 
faculties: being an excellent anatomist and physiologist, and con- 
vinced there was design in the variety of forms given to the ce- 
rebral structure, he believed the different faculties were attached 
each to a particular portion of this structure. Of the soundness 
of this doctrine, he found daily confirmative testimony, from ob- 
servations presented in the practice of medicine, and to be met 
with chiefly in hospitals; and from observations in prisons on cri- 
minals; or on other individuals, who exhibited striking peculiari- 
ties in their mental faculties. 

In these views Gall cannot be regarded as absolutely original. 
Many distinguished writers have very clearly announced similar 
opinions; but to him belongs alone the credit of having seized on 
them with so much force, to have arranged them with so much 
clearness, and to have sustained them by reasons so* conclusive 
and forcible, by facts and observations so numerous and undenia- 
ble, that he embodied them into a beautiful and consistent sys- 
tem, of which he is the sole author; and became the founder of a 
school, supported by able and intelligent disciples. 

Long before Gall, Charles Bonnet had contended in the most 
formal manner, not only for the plurality of the intellectual fa- 
culties, but their absolute dependence on cerebral organs. In his 
Palingenesia he contends, that the brain is an extremely com- 
pounded organ, or rather an assemblage of many different organs, 
formed by the combination and interweaving of a prodigious num- 
ber of nervous fibres. He even pushed his doctrine to the extent 
of teaching, that the difference of sentiments wjjs connected with 
the difference of the fibres; that the species of the 'fibre decided 
the species of sentiment ; and the activity of its vibration caused 
the vivacity of thought.* 

As early as the thirteenth century, Albert, bishop of Ratisbon, 
copying from the Arabians, gave localities, in the cavities of the 

• Physiologie du Systeme Neryeux, par M. Georget, tome 1. 
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brain, to the different faculties. Bartholin, Willis, Van Svvieten, 
and Haller, have, all of them, attached particular faculties of the 
intellect to especial portions of the brain ; and some of them have 
entered into many details in support of the doctrine. 

In a place, where it would little be supposed that this subject 
would have been discussed, and by a writer who would not 
have been suspected of starting an hypothesis of this kind, the 
works of Emmanuel Swedenborg, the plurality of the intel- 
lectual faculties, their location in different portions of the brain, 
and the possibility of determining the faculties by irregularities 
or protuberances on the cranium, are propositions as distinctly 
asserted, and as positively maintained, as they are by Gall.* 

The relation existing between the disposition in the physical 
structure of the brain, and the mental faculties of animals, is re- 
marked by Cuvier in his comparative anatomy, and he observes, 
" it appears, even, that certain parts have, in all classes, a deve- 
lopment relative to certain qualities of animals." 

Soemmering possessed a full conviction of the truth of the ge- 
neral principle, which led him to assert, " he did not despair that 
the particular seats of the different orders of ideas would be dis- 
covered." 

The fundamental principles of Gall, it is thus seen, are not no- 
velties, that had never previously entered the conception of 
any one. Their truth might well have been suspected, had 
such been the case; for every general system is seen by many, 
who are engaged in discussions that lead to it, long previous to 
its establishment, but only, as it were, by imperfect glances, and 
in detached portions. It is reserved for some happier genius, 
in a more propitious age, when the universal advance of know- 
ledge has removed the difficulties that opposed its progress, 
to perceive all the bearings of its facts, and the order of their ar- 
rangement; and he thus gives them the development necessary 
to produce conviction and obtain a general and favourable recep- 
tion. Such is the history of most doctrines: they never owe their 
origin to a single intellect, or are settled by a single effort. 

The doctrines of Gall embrace two general and distinct propo- 



* Philadelphia Journal of the Medical and Physical Sciences, Vol. V. New- 
series, p. 407. 
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sitions, which are not to be confounded. The first is, that the in- 
tellectual faculties and cerebral organs executing them, are mul- 
tiple. The exposition of this proposition constitutes phreno- 
logy, and embraces a body of doctrines sustained by a vast num- 
ber of well attested facts, and by numerous experiments and ob- 
servations, daily authenticated by philosophers of every coun- 
try. The testimony, as to its general truth, presented by the mor- 
bid phenomena of the nervous system, and of the intellectual and 
moral faculties, is so conclusive, that few well instructed and ob- 
serving physicians, accustomed to analyze and reflect on what 
passes under their observation, have any difficulty in yielding ac- 
cordance to this proposition. No problem in physiology rests 
on a clearer demonstration. 

The second proposition, which is, probably, more curious than 
useful, is the possibility of recognising on the exterior of the cra- 
nium, the seats of the particular organs, or intellectual and moral 
faculties; of determining those possessed by individuals, and thus 
acquiring, from an inspection of the cranium, a knowledge of 
their intellectual and moral qualifications. This last proposition 
is far from being established, and is exposed to many, and well- 
founded objections; especially in the details, in the specifications, 
in which he and his ardent disciples have permitted themselves 
to indulge, and in which they have, often, wandered from the 
tract of severe reasoning to indulge in the fancies of speculation. 

The phrenological doctrine acquires continually stability and 
new advocates. Its leading features are, that the intelligence or 
understanding consists of a plurality of primitive faculties, and 
that the brain contains as many different nervous systems or or- 
gans as there are faculties, each of which is appointed to the 
production of a special intellectual or moral operation. The psy- 
cological faculties are, consequently, attached to the exercise of 
organs, as functions, and, according to the number of these or- 
gans contained in the brain of an animal, and to their develop- 
ment, so will be the number of faculties with which the animal 
is gifted, and the degree of activity or energy of the faculties 
with which it is endowed. 

The external senses have for their exercise separate external 
organs, and as many separate internal nervous organs. This is a 
matter of demonstration. We have, thus, the evidence of the ex- 
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istcnce of independent nervous organs, each having its especial 
function. From the uniformity observed by nature in the pro- 
duction of all similar phenomena, whenever a general fact is dis- 
covered, which explains any given phenomenon, we may conclude 
that all similar phenomena are of the same character, are caused 
in the same mode, and are governed under the same general laws. 
Hence the inference is justified, that there are as many cerebral, 
or nervous systems, or organs, as there are special internal senses, 
and particular intellectual and moral faculties. Each faculty 
must, then, possess in the brain a nervous organ, appropriated to 
its production, the same as each of the senses has its particular 
nervous organ. The difference between them is this: the organs 
of the external senses are separated from each other; they can be 
traced up into the brain; they are thus made tangible as it were, 
and brought within the scope of direct observation and positive 
experiment; their existence does not admit of a doubt. But it is 
otherwise with the organs of the intellectual and moral faculties 
of the brain. They are enclosed and concealed within the small 
cavity of the cranium, in a manner to appear, to common obser- 
vation, as forming but one and the same mass, in which it is al- 
most impossible to find a clue that will lead to the physical de- 
monstration of their separate existence. Yet this triumph of hu- 
man research is not to be despaired of. It may be yielded to la- 
borious investigation, to minute inquiry, to accurate and multi- 
plied observation, in the departments of comparative anatomy 
and physiology, of the pathology of the mental faculties, and pa- 
thological anatomy of the brain. > 

This doctrine, from the influence it must necessarily extend, 
if adopted, to the principles of self-moral government, to educa- 
tion, and, even, to legislation; from the new principles it will ren- 
der applicable to the medical and moral treatment of nervous and 
mental diseases, is of sufficient importance to call for the evi- 
dence that is adducible in its support. The following are the 
leading arguments by which it is maintained. 

1st. In all our functions, as digestion, for instance, we do not 
observe, that a single general power, as a digesting faculty , is the 
means by which it is accomplished, but a number of particular 
operations must concur for its completion, each of which is at- 
tached to, or executed by a particular organ, though they all com- 

27 
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bine to the same end in a regular series. A single general fa- 
culty, for all the different intellectual and moral acts, so exceed- 
ingly diversified in nature, would be an anomaly in the functions 
of the economy, and not in the order of nature. 

2d. Our knowledge of exterior objects is acquired through the 
external sensations; and they proceed from the senses appro- 
priated to this purpose. Each sense has a special nervous organ, 
or apparatus, having its own specific actions, and the one can 
never be substituted for, or perform the actions of another; each 
sense can produce no other than its own peculiar sensations. Here, 
then, is positive evidence, that, so far as sensation is concerned, 
cerebral influence, or nervous power, is divisible, and that a par- 
ticular nervous apparatus is consigned to each of its modifica- 
tions. The same law ought to prevail in respect to the other por- 
tions of the same power, and for all the cerebral functions which 
are of the same order as the sensations. 

3d. The cerebral structure is not homogeneous, but offers con- 
siderable diversity as to its composition, its form, and its arrange- 
ment. But what object could there be in framing so complex an 
organization, if there existed but a single intellectual principle or 
faculty, in all the actions of which the whole brain concurred. 
The difference of structure is a palpable argument, as to difference 
of function or action; and what other object can the different 
forms of cerebral structure possess, than for the performance of 
the intellectual and moral faculties, of which the cerebrum has 
been shown to be the seat. 

4th. In the series of animal organization, from the worm to 
man, and in different ages of animals, a successive development 
of new organs is to be observed, and each new organ introduces 
new functions or faculties. This law prevails perfectly in the ce- 
rebral structure; every development of cerebral structure is at- 
tended with an additional faculty. Here is strongly exhibited the 
connexion of faculties with organs. 

5th. Different individuals are endowed with intellectual facul- 
ties in every variety of force and extent. Some are poets, mu- 
sicians, orators, mechanicians, arithmeticians, mimics, philoso- 
phers, formed by the hand of nature, and manifesting their pecu- 
liar talents, often, in an extraordinary manner, unaided by educa- 
tion, or before it had been commenced. Our faculties may be in- 
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vigorated and improved hy cultivation and exercise, but there is 
a limit to the perfection they can attain, beyond which no effort 
can carry them, or make them rival the powers of those who are 
gifted with a more happy organization. In the different depart- 
ments of human knowledge, of letters, science, arts, arms, &c. 
how few of the myriads, who have devoted to their cultivation 
and pursuit the full force of their talents, have acquired a distinc- 
tion, that has, even, preserved their memories from oblivion; 
while a few, from the eminence they have reached, are the ac- 
knowledged types of excellence in their respective pursuits. 
They were favourities of nature, propitiously organized, and in- 
vested by her hand with their lofty capabilities: they did not 
make themselves. 

6th. In the same individual the greatest dissimilitude is exhi- 
bited in the force and activity of the intellectual and moral facul- 
ties. Some faculties are acute, even powerful; others are feeble 
and defective; some persons possess a most extraordinary memo- 
ry for dates, for words, &c. yet do not remember things, or com- 
prehend complex ideas. Instances are seen in which the higher 
faculties and sentiments are so deficient as to approach to mental 
imbecility, while all the lower and inferior faculties, occupied in 
the common affairs of life, are astute and forcible. These dissi- 
militudes of the faculties, in the same individual, are not recon- 
cileable on the scheme of a single intellectual faculty, and a single 
organ devoted to its exercise. 

7th. The faculties do not all appear at the same time, nor do 
they fail at once: each age has its special psycology. No expla- 
nation of this fact can be attempted by any other principle, than 
the dependence of the intellectual faculties on the cerebral struc- 
ture. The organization of the brain is unfolded in a slow and gra- 
dual progression, as is finely demonstrated by Tiedemann in his 
anatomy of the brain; and the intellectual faculties appear in suc- 
cession only as the structure is perfected. All our organs, and 
with them the brain, deteriorate with age, and the vivacity and 
energy of the faculties decline, and some decay, while others are 
yet active, as we advance in life. 

8th. It is an observation of common notoriety, that when the 
mind is fatigued with one kind of occupation, it can engage with 
vigour in one of a different kind requiring the exercise of differ- 
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ent faculties. It even sometimes happens, that the last, instead of 
adding to the fatigue, proves restorative and refreshing. On no 
other possible supposition can this fact be explained, than the 
doctrine of the plurality of faculties and organs of the intellect. 

9th. Pathological observations are replete with the fullest and 
strongest confirmatory evidence of the correctness of the doc- 
trine. Every case of monomania, or exclusive delirium on a 
small number, or a single train of ideas, furnishes proof to this 
point ; so, also, does the extreme exaltation of a single sentiment 
or propensity, while all the other faculties, sentiments and pro- 
pensities, unconnected with the subject of the delirium, are exe- 
cuted in a perfectly natural manner; all the other operations of 
the intellect are regular in their performance, and the judgments 
or opinions founded on them perspicuous and rational. The fol- 
lowing is an instance of this kind. Dr. L., a highly respectable 
practitioner of medicine in an adjoining state, acquired unex- 
pectedly a considerable property by the sudden demise of a re- 
lative. Soon after he evidenced symptoms of monomania; the 
subject of his mental disorder was a dread of poverty, and that 
he should become a common pauper. This sentiment pressed 
so heavily on his mind, as to lead to an attempt at suicide. He 
was placed in the hospital, where he remained several years, un- 
til his death. On every other subject but this one, he would 
reason correctly, and his ideas were in conformity with the ex- 
isting order of things. A circumstance that occurred, exhibited 
the accuracy of his judgment on professional subjects. A patient 
was brought into the house, whose limb had been so much in- 
jured as to require* a consultation, at which it was determined to 
attempt saving the limb, and not to amputate. Dr. L. entered 
the ward at this moment, and the late Dr. Wistar, the attending 
surgeon, with whom he had been intimately acquainted, invited 
him to view the case, and give his opinion. Dr. L. opposed the 
decision formed, advocated immediate amputation, and predicted 
that the attempt to save the limb would fail, and might involve 
unpleasant results. The event confirmed his judgment. The 
amputation became absolutely necessary in a few days, and 
many unfavourable occurrences ensued, attributable to the effects 
on the constitution from the delay. 

A singular case of dementia is, at this time, in the Alms-house 
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Infirmary. The only aberration that is discoverable is the inca- 
pacity to associate or combine ideas. Memory on all subjects — 
of things, of figures, of dates, of words, of time, &c. is perfect. 
He has the form of ratiocination, he goes through the whole pro- 
cess of reasoning, and stating an argument, he lays down his 
premises, and forms his conclusions; but no two ideas are in con- 
nexion. He comprehends without difficulty whatever is told 
him, and he is capable of performing the duties assigned to him; 
he is able to work at his trade; and he is employed as an assist- 
ant in the department of the house for the insane. 

In the number of the American Journal of the Medical Sci- 
ences, for February, 1S2.9, I have published a case of amnesia, 
in which cerebral congestion suddenly induced, suspended the 
memory for words, without any other disorder of the intellectual 
faculties; all the others being in full activity. 

In these instances, and similar examples sufficient to fill a 
volume could be cited, the whole of the intellectual faculties are 
not disordered, or do not depart from their natural condition: 
how can the intellect, then, possess unity? 

10th. A wound, or physical lesion of the brain, is frequently 
succeeded by the loss of a single faculty, and is sometimes seen, 
by exciting inflammation, to bestow unwonted energy on a par- 
ticular faculty. Larrey, in his surgical memoirs, mentions seve- 
ral cases of wounds, made by bayonets and swords, penetrating 
the brain, through the orbit of the eye, which entailed the loss 
of memory for names, but not of things, &c. 

In the preceding observations are comprised some of the prin- 
cipal facts and arguments, advanced in support of the doctrine of 
a plurality of intellectual and moral faculties, and of cerebral or- 
gans, as intrusted with the performance of separate and especial 
faculties. They are believed to sustain the doctrine on the broad- 
est grounds. 

Spurzheim, who was associated with Gall in his anatomical in- 
vestigations of the cerebral structure, and who was the ablest ex- 
positor of his system, has proposed an arrangement of the mental 
faculties, that has strong pretensions to be regarded as founded 
in nature. The mind or intellect he divides into feelings or af- 
fective faculties; and the understanding or the intellectual facul- 
ties. Each of these are again divisible into two orders or genera. 
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The first class, or feelings, consist of propensities and sentiments: 
the second class, or the understanding, of knowing faculties and 
reflecting faculties. 

The propensities are common to man and the lower animals, 
and are the same as the instincts; they are productive of a pro- 
pensity or internal impulse of a specific kind, and exciting special 
actions subservient to the advantage of the individual or the 
species. 

The sentiments correspond to the emotions of the metaphysi- 
cians; part are common to man and the lower animals, and part 
are peculiar to man. They differ from the propensities in the 
impulse, by which they excite actions, being accompanied with 
moral feelings or emotions. 

The knowing or perceptive faculties, the first order of the fa- 
culties of the understanding, are those by which the existence, 
properties, and qualities of external objects are made cognizable, 
and by which ideas of them are formed. 

The reflective faculties, the second order of the faculties of the 
understanding, are of a more elevated character, and are exer- 
cised on the ideas derived from the other faculties which they 
act on and direct : they constitute what is called reason and re- 
flexion. 

Such is the outline of the phrenological system of Gall and 
Spurzheim. For the particular details of the different faculties, 
the facts, observations, and arguments, by which the system is 
sustained, and the different faculties are admitted, I must refer to 
their works, or to the System of Phrenology, by Mr. Combe. 

Of this system it may be remarked, that so far as it assigns to 
the intellect a plurality of primitive faculties, and of cerebral 
organs devoted to their performance, it is sustained by a body of 
evidence, incessantly increasing, that cannot be resisted. By no 
other system can the phenomena of the intellect be explained 
on principles that are satisfactory, and that are in analogy with 
all the other phenomena emanating from life, especially those 
which are peculiar, deviating from the common order, and sepa- 
rating from the general mass. It is utterly impossible, on any 
other system, and by any other principles, to explain the patho- 
logical phenomena of the mind in its diseased condition. By 
adopting this doctrine the occurrence of these phenomena can be 
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easily comprehended, and, by attaching the faculties of the intel- 
lect to organs, a utility is perceived, and an object is determined 
for the complex organization of the brain and nervous system. 
Reject this principle, and the admirable structure of the brain is 
for no particular end, and its complicated arrangement exists 
without a special purpose. It is the only system placing the 
organization of the nervous system in harmony with the laws 
that prevail over the general structure of the animal economy. 

That the phrenological system of Gall and Spurzheim, in the 
designation of the faculties, and their classification, is absolutely 
free from errors, will not be contended for, but its general truth 
and conformity with sound observation will not admit of refuta- 
tion and denial. It may be susceptible of improvements and 
of additions, but its fundamental propositions are founded in 
nature. 

From the doctrines that have been enforced, the intellectual 
and moral faculties can be properly regarded, in no other light, 
than as functions of the cerebral structure. Now, it is a law of the 
organism, that every function depends on two conditions— a, an 
organ primitively disposed, or adapted to the performance of the 
function; and, b, appropriate excitants exterior to the organ that 
call it into activity. The function is, then, a consequence of the 
action of the organ, and cannot necessarily be innate. 

Apply this law to the intellectual and moral faculties, and it is 
manifest, that they are a result of innate or primitive cerebral 
organs, or of organic dispositions, and of exterior excitants 
having the power to awake impressions in the nervous tissues 
existing in the organs of the external and internal senses, and 
which are transmitted, in the manner previously discussed, to 
the cerebral organs, producing perceptions. Both these circum- 
stances are of absolute indispensability for the formation of ideas, 
and, consequently, the hypothesis of innate ideas is devoid of 
foundation in nature. 

This proposition may require a fuller exposition. Every being 
endowed with vitality, is created in the order of a fixed design, 
and for a certain end in this state of existence: to these it is 
adapted by the nature of its organization. The organization of 
each being is permanent; and hence it is, that classes, orders, ge- 
nera, and species of animals and vegetables can be established, 
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These never vary; not a single being has ever been observed to 
deviate from its position in the animal or vegetable scale; but 
the same organic dispositions, and the same faculties have, uni- 
versally, been preserved. In its origin or commencement, every 
being receives the organic dispositions, subsequently developed, 
which are necessary to the objects for which it was destined in 
its creation. Thus, vegetables are produced with roots, leaves, 
and flowers; fishes with gills and fins; birds with wings; insects 
with tentacula; man with senses, and a brain fitted for thought 
and the exercise of moral feelings. The organs of every being, 
it is obvious, are, then, constructed and arranged in such a man- 
ner, as to be found in relation with the exterior circumstances, 
provided in the order of nature with those qualities, or pro- 
perties, by which those organs are to be excited into ac- 
tion. A beautiful and perfect harmony is established in this ar- 
rangement by the Creator, between the organization of beings, 
and the objects with which they were intended to hold relations. 
These objects are infinite, and hence the necessity for the im- 
mense diversity observable in the organization of beings, and 
which imparts utility to the endless variety that exists through- 
out nature. 

Metaphysicians have committed a gross error in endeavouring 
to expound all the faculties of animals and insects, by comparing 
them with those that belong to man; and, where the comparison 
could not be traced, by attributing their actions to a divine affla- 
tus or impulse, by which their instincts, as they have been called, 
are explained. Insects and animals have nervous organs, and fa- 
culties attached to them, adapted to the especial conditions of 
their existence. Of these faculties man can form no conception, 
for he has no organs that can place him in relation to the objects 
constituting their means of existence, and he can only divine 
their faculties by analogy. 

Organs, from these principles it is manifest, are the funda- 
mental element of the functions. They are primitively consti- 
tuted and endowed, each with the particular faculty it is destined 
to exercise throughout the course of life; but they are susceptible 
of being modified in the mode of their action by excitants; and 
each organ has its peculiar susceptibility, fitting it to receive the 
impressions of particular excitants. 
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Functional actions, precisely analogous to organic actions, re- 
quire, as a condition for their exercise, the influence of excitants, 
that are especial for each organ, and without which the functions 
are not called into action. For instance, without light there is no 
vision; without sonorous vibrations there is no hearing; without 
food there is no digestion; without air no respiration; without 
sensations there are no ideas; and without ideas no thought, or 
intellectual operations. 

A relation must also prevail between the excitants of the func- 
tional acts and the organic faculties; when this relation ceases, the 
functions deviate from their natural condition; and when it passes 
a certain degree, the function is lost, and a pathological state of 
the organ ensues. 

The law of the functional actions that was stated, may, then, 
he pronounced to be universal; no exceptions to it can be de- 
tected. It is applicable to the functional actions of all living 
beings. This law has, consequently, equal reference to the in- 
tellectual and moral faculties, as to the functions or faculties of 
the organs of organic or vegetative life; for the two orders of 
functions do not differ in any of their fundamental requisites. 

This law, and its applicability to the intellectual functions 
being, thus, sustained, the formation of ideas, and the mechanism of 
the intellect, are cleared of the dense mystery in which they have 
been involved by metaphysical subtleties. They are placed on the 
same line with the production of the other of our organic pheno- 
mena, and are resolvable into the same general elements. From 
the principles comprised in this law, the following circumstances 
are requisites in the acquirement of ideas, and the operations of 
the intellect: — 1st, an innate organ, the location of which has 
been traced to the cerebrum, appropriated to a particular intel- 
lectual or moral faculty; 2d, external agents or excitants, and in- 
ternal irritations, possessing the capability of exciting parti- 
cular impressions in the organs, or surfaces of the external and 
internal senses; 3d, sensations, or the impressions excited in the 
organs of the senses transmitted to the encephalon: the perception 
of these sensations (that is, the impressions repeated in a cerebral 
organ,) by the innate organ appropriated to each species of sensa- 
tions, constitutes ideas; and 4th, simple ideas derived from the 
senses, the subjects of the purely intellectual operations, from 
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which arc formed complex ideas, which are the objects of compa- 
rison, of causation, and call into exercise the reflective or reason- 
ing faculties. 

An unacquaintance with the functional law that has been illus- 
trated, and the preceding principles consequent to it, has given 
vogue to two different and opposite systems in metaphysics, both 
of which are predicated on erroneous principles. 

The first dates from Plato, who is regarded as its author, and 
was unquestionably its most eloquent and able expositor. In this 
system ideas are regarded as innate, and it is affirmed, that in the 
mind there exist, independent of the senses, notions, types, 
architypes, or eternal models of all natural objects, and which 
may be known from the mind itself without the aid of the senses. 
Modifications of the doctrine of Plato have been offered by Ma- 
lebranche, who considered ideas as real beings possessed of posi- 
tive properties ; and by Descartes, who, changing the innate types 
into ideas, made them an integrant portion of the mind. 

From Platonism the hypothesis of idealism, of more or less 
absoluteness, was derived. To such an extent was this notion 
carried, that the existence of a material world was denied, and 
the bodies and objects of nature were considered as mere illusions. 

Platonism, mingled with the mysticism of the Kantean philo- 
sophy, has been revived, after a long abandonment of the field of 
controversy to its opposing doctrine, by Messrs. Cousin and 
Royer Collard, and, it is said, counts many proselytes among the 
fashionable world, and the literati of Paris. It can never rank 
amongst its advocates, those sober-minded and disciplined philo- 
sophers, who rest their belief only on demonstrable facts; and 
who look in the structure of our economy for the explanation of 
the phenomena, that are no where else to be perceived or 
known. 

The other doctrine claims Aristotle for its founder, and is il- 
lustrated by the names, and sustained by the advocation of 
Locke, Condillac, Harvey, Priestly, Bonnet, Buflbn, Destutt 
Tracy, and the Scotch metaphysicians. The intelligence or un- 
derstanding, in this system, it is affirmed, is destitute of innate 
ideas, and at birth is, as it were, a complete tabula rasa ; that the 
mind itself is but a single faculty, to which dispositions are im- 
parted; that ideas are derived exclusively from sensations; and 
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knowledge is acquired solely from experience. Nihil est in intel- 
lectu quin prius fuerit in sensic, is the aphorism of the Stagi- 
rite, which is adopted and contended for by the disciples of this 
school. 

This aphorism unquestionably is not devoid of truth, but it 
does not embrace the whole truth ; the intellect itself is forgotten; 
the innate organic dispositions by which sensations awaken per- 
ceptions are overlooked, while attention is exclusively directed 
to the sensations, the means only of exciting or giving em- 
ployment to the intellectual faculties or operations, or of calling 
into exertion the functions of the organs to which the intellect is 
attached. It might as well be asserted, that vision resides in 
light, or digestion in food, because vision cannot exist without 
light, or digestion be performed without aliment in the stomach. 
But, destroy the organic disposition of the eye, or the stomach, 
and, although light reaches the eye, there is, nevertheless, no 
vision ; and, although there be food in the stomach, yet the pro- 
cess of digestion is abolished. So is it with the intellectual fa- 
culties; destroy the organic disposition of the cerebral structure, 
and, notwithstanding, sensitive impressions are excited in the or- 
gans of the senses, and they even reach the encephalon, yet they 
do not create ideas, or call into action an intellectual phenomenon. 

This doctrine has been pressed by its advocates to a great ex- 
tent. The differences of character, and the different degrees of 
knowledge, have been referred entirely to differences of educa- 
tion, to early impressions; or to varied power in sensorial action, 
but which was independent of the brain. Buffon explained the 
superiority possessed by man, in his intelligence, solely to the con- 
struction of his organ of touch ; and Helvetius did not hesitate to 
assert, that, had the horse the hand of man, he would rival him in 
his intelligence. 

The doctrine of Aristotle and Locke is, certainly, more nearly 
approximated to the truth, than that which adopts the dogma of 
the innateness of ideas; but, it is defective, in overlooking the 
organs of the intelligence, which are as essential to the formation 
of ideas, by giving the capacity to perceive the sensations, that is, 
to repeat the irritations in which they consist, as are the sensations 
themselves, or the irritations produced by exterior agents in the 
organs of the senses. 



220 THE INTELLECTUAL AND MORAL FACULTIES. 



§ 6. Individual Differences; Influence of Climate and Cus- 
toms over the Intellect. 

The view presented of the mechanism of the intellectual facul- 
ties, and their dependence on organic structure, offers a rational 
and satisfactory explanation of the endless variety of individual 
endowments and character. The most superficial observation 
suffices to establish the diversity of the structure of our physical 
organs, and the consequent changes which are induced in the 
state of the functional actions. The features, and the external 
form of the body, it is a vulgar observation, are not similar in 
any two individuals; the same variety exists as to the interior 
organs. Examine any of the apparatus of which the organism 
is composed, as of respiration, of the circulation, of digestion, &c. 
and in every being, it will be found, that shades of difference pre- 
vail, modifying in each the functional acts. 

The same general law extends to the cerebral structure, as is 
evidenced, in the clearest manner, by those manifesting considera- 
ble differences in the size and arrangement of the brain, where, 
the contrasts being striking, leave no doubt as to the reality of 
the differences which occur in the structure of this organ. Now, 
as function is held in an absolute dependence on structure, every 
variation of structure is attended with a difference in functional 
phenomena; and hence, the innate organs of the intellectual fa- 
culties being dissimilar, individuals exhibit faculties of various 
grades, as to force and activity, depending on this cause. 

Another source of the individual differences of the intellectual 
faculties proceeds from the organs of the senses. The sensations, 
which are excitations provoked in an organ of sense, and trans- 
mitted to the brain, are the exciters of the intellectual organs, 
and the materials of thought. The organs of the senses differ in 
the same manner as the other organs, and they offer great diver- 
sities as to their acuteness; and, consequently, the vivacity of the 
sensations exhibits every grade of intensity, from a dullness that 
is scarce roused by the most energetic aggressions, to an activity 
which responds to the slightest impressions. 

It is a law of the organism, that functional actions corres- 
pond to their natural exciters; or a relation is established be- 



THE INTELLECTUAL AND MORAL FACULTIES. 221 

tween them. When the exciters are deficient in force and the 
requisite quantity, the functional actions are feeble and imper- 
fect; when they are possessed of an inordinate activity, or are 
thrown with too great rapidity on the organ, the functions are 
deranged in their mode of action, are irregularly executed, or 
may even be suspended. In this manner the sensations influence 
the intellectual development, and form the character of the indi- 
vidual. Whatever tends to diminish the sensibility depreciates 
the activity of the mind; while its excessive liveliness, by occa- 
sioning too vivid stimulation of the cerebral organs, perverts 
their actions, and unhinges the regular trains of ideas, in which 
consist the soundness of the intellectual operations. 

Through this dominant influence of the sensations in unfold- 
ing, expanding, and energizing the intellectual organs, climate 
and habits of living, by modifying the organs of the senses, and, 
thus, qualifying their susceptibilities to impressions, exert an un- 
questionable power over the intelligence and the moral disposi- 
tion. The inhabitants of northern regions, confined for a consi- 
derable portion of the year to their huts and cabins, and occupied 
almost exclusively in the provision of their physical wants, have 
sensations limited in number, and obtuse in force. Excited solely 
by their wants, their intellectual acts have no higher range than to 
devise the means by which those wants may be supplied. Their 
intellect is the intelligence for mere physical wants. What a con- 
trast do they present to the sensitive, voluptuous, imaginative 
beings, dwelling beneath tropical skies, exposed to strongly ex- 
citing and forcible impressions, quickening the sensibility, in- 
flaming the passions, imparting power to the intellectual facul- 
ties. Here are witnessed feelings profound, deep, and enduring; 
passions of overwhelming intensity, of irrepressible violence, ir- 
resistible in their workings; ideas restricted in their range, but pos- 
sessing extraordinary vividness and an uncontrollable energy; 
actions bold, daring, impetuous, without regard to consequences, 
yet soon relaxing into indolence. The intellect is that of the 
passions, by which it is subdued, and is directed in its exercise 
to their gratifications. Limited in the extent of intellectual en- 
dowments, to think is labour, and action, solely excited by the 
sensations and passions, is seldom awakened by reflexion. All in- 
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stitutions are permanent, customs unchangeable, and despotism 
the fixed order, and principle of society. How different from 
both are the residents of the temperate zones, subject to great 
and sudden variations, to numberless diversified impressions, 
but possessing little vehemence. Restless, fickle, enterpris- 
ing in character; they are endowed with active intellects; their 
range of ideas is unlimited and never stationary; it fluctuates with 
unceasing agitation. The intellectual faculties, freed from the 
trammels of the passions and the mere physical wants, are ex- 
cursive in their operations. They are not chained down to trains 
of ideas by which they are mastered, but every thing is brought 
to the test of comparison, and judged by its utility. Reflexion 
stimulates to action with an energy equal to moral impressions. 
Whatever is examined and not found in conformity to conceived 
ideas is assailed. Nothing is held sacred; religion, science, go- 
vernments, customs, all are subjected to change, to experiment, 
to revolution, to improvements. In these regions alone is mani- 
fested the progress of mind, is evidenced the march of intellect; 
and in them is placed the moral lever, destined to elevate the in- 
tellectual and moral condition of the species. 

With a less extensive influence, the habits, customs, and man- 
ners of nations, carry a modifying action into the organism, and 
give origin to the peculiarities constituting national character. 

The same effect, on a more limited scale, may be noticed in 
the same community. Classes, and ranks of society, by differ- 
ences in their modes of life, and the different impressions to 
which they are constantly subjected, from education, and a thou- 
sand other circumstances, offer constantly to observation striking 
peculiarities in their sensibility, and in intellectual and moral en- 
dowments. 

§ 7. Of the Effective, or Moral Faculties. 

These faculties consist in those intellectual acts which differ 
from the knowing and reasoning faculties. They are divided 
into two orders; a, propensities, that direct to the moral and so- 
cial actions founded in the interests of the individual, and in 
which self is the predominant feeling; b, sentiments, by which 
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arc dictated the acts that affect the interests and actions of the 
beings by whom we are surrounded, and with whom we are des- 
tined to hold an intimate correspondence. 

In the propensities such is the faculty by which is commanded 
the acts approximating the sexes, for the gratification of an in- 
stinctive want; or that benign feeling attaching the parent invo- 
luntarily, with so much force, to the offspring, and without 
which, in its helpless condition, it would necessarily be exposed 
to inevitable destruction ; or that feeling by which instinctively 
we resist aggressions on, and combat in defence of, our lives, of 
our property, of our personal rights, and our opinions. 

In the sentiments we possess love of approbation, whence pro- 
ceed actions, in which feelings of individual interests, or self, are 
sacrificed, and the interests of others, or of the community, are 
promoted, in order that we may attract to ourselves applause; 
gain the honours of society; and extort the homage of our fellow 
beings. The sentiments include, in like manner, the faculty of 
benevolence, which impels us, without reflexion, to exertions for 
the relief of those whose sufferings or dangers we happen to wit- 
ness ; and from the sentiment or faculty of veneration, age com- 
mands its reverence, authority its respect; and man delights in 
the adoration and worship, by which he acknowledges the exist- 
ence of a Supreme Creator, and displays his gratitude for the 
blessings he enjoys. 

The operations of the psycological faculties are attended with 
internal intellectual sensations, analogous to the external and in- 
ternal physical sensations, or of the senses. They are more strik- 
ingly manifested, and more decidedly perceptible in the actions 
of the moral or affective, than of the intellectual faculties; and on 
this account have been named emotions, affections, desires, pas- 
sions, &c. The states expressed by these terms are, either modi- 
fications in the action of a faculty or intellectual organ, or de- 
grees of activity in its exercise, the most intense of which is de- 
signated by the word passion. 

The study of these last faculties constitutes the science of morals: 
the object of which is to indicate their nature, their number, the 
degree and extent of their combinations; the capability of model- 
ling them by education, repressing the development, or the too 
energetic action of some, favouring and exciting those of others; 
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by these means forming the character of the individual, and im- 
parting to man the capability of being wise, virtuous, and happy. 

Metaphysicians who have undertaken to treat of the intellec- 
tual and moral faculties, abstractedly, and as unconnected with 
the material organs of the economy, have attributed the moral, 
like the intellectual faculties, to mere modifications, or states of a 
single primordiate principle. This principle, La Rochefoucault, 
Voltaire, Volney, and others, have regarded to be self-love; and 
our moral acts to be resolved into a desire of those things that 
please, and aversion for those that are repugnant. The advocates 
of this doctrine have been led to an erroneous conclusion, from a 
mistake very natural to those who did not study in the pheno- 
mena of the organism, the explanation of their occurrence. The 
natural or healthy action of our organs is always accompanied with 
a sentiment of well-being, and, in some organs, with positive plea- 
sure of various degrees: their unnatural action, or a resistance to 
their exercise, is attended with uncomfortable, and, even, painful 
sensations. This is true of our intellectual organs and faculties; 
and the pleasure experienced in our moral acts, is a result of the 
gratification of an internal instinctive sentiment, by the natural 
exercise of its organ; as the pain they inflict is derived from the 
opposition to its indulgence, or to the operation of its organ. This 
effect, or concomitant circumstance, those philosophers have mis- 
taken for a cause: it would be as rational to conjecture, that the 
pleasure derived from gratifying the wants, or in the exercise of 
the sensations, produced the wants or the senses themselves. 

Physiologists have generally looked on the moral faculties as 
connected with the organism, but great dissidence has prevailed 
amongst them as to the numbers and location of these faculties. 
Bordieu, Buffon, Bichat, Cabanis, and Reil, with Plato, seat 
them in the thoracic and abdominal viscera, or ganglionic system 
of nerves, under the general designation of passions. This loca- 
tion has been assigned to them from the marked disturbances 
they often occasion in the functions of those viscera, and more 
especially from the strong sensations experienced in them by the 
action of the passions. 

Gall, Spurzheim, and the phrenological school, of which they 
laid the foundation, place the moral, as well as the intellectual fa- 
culties, In the brain; in which each faculty possesses its particular 
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organ. This opinion Gall has sustained by an immense mass of 
evidence, which may be pronounced incontrovertible. 

The moral faculties are of the same order of phenomena as the 
intellectual; they pass into each other by almost imperceptible 
gradations; they are associated in their operations; they cause, 
like the intellectual faculties, volitions: with this identity of cha- 
racter, and similarity of effects, the conclusion cannot be refused, 
that, like the intellectual faculties, they are functions of nervous 
organs, and are placed with them in the brain or cerebrum. 

An amalgamation of the two doctrines has been made by M. 
Broussais. The proposition of the phrenological physiologists, 
that the brain presides over, or is the seat of the moral faculties, 
is admitted by this eminent and acute philosopher, but he con- 
tends that the cerebral organs do not act absolutely independent 
of the viscera. The doctrine he advances is to this purport: the 
impressions received by the brain through the senses produce a 
movement, as it were, or vibration through the whole nervous 
system, in all its ramifications, and are, thus, transmitted to all 
the viscera. Should the specific impression have no internal sur- 
face or viscera to which it bears a relation, the operations it oc- 
casions are confined exclusively to the intellect, and no conscious- 
ness of it exists; but, if there be any of the viscera or internal sur- 
faces to which it has a relation, the impression is recognised by it; 
an action is excited in the internal surface, which is returned to the 
cerebral centre, when an internal sensation is experienced, consci- 
ousness results, and the acts that may be required, are commanded. 

The views presented by M. Broussais on the passions, or mo- 
ral faculties, are the most unsatisfactory portion of his physio- 
logy. A certain degree of confusion prevails in the ideas he 
wishes to convey, so as to render his meaning, at times, equivo- 
cal; the principles he announces are not always consistent; and 
the facts on which he relies, admit of different explanations than 
those he proposes. He has been an eclectic in this portion of his 
doctrine, and attempts to reconcile different systems, conflict- 
ing in their essential characters. To this is to be attributed the 
discrepancies observable in the axioms he assumes, and the illo- 
gicalness of his reasoning. 

M. Broussais, while he appears to admit the views of Gall in 
regarding the brain as embracing the organs of the intellectual 

29 
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and moral faculties, adopts, notwithstanding, two doctrines of the 
metaphysicians. The first is the hypothesis of La Rochefoucault, 
Volney, &c. that the passions all emanate from self-love, of 
which they are modifications, and which itself is founded on, (a 
modification probably is meant,) the instinct of self-preservation, 
and on that of the propagation of the species. The last part of 
this proposition is difficult to be understood. The second is, that 
pleasure and pain, or their equivalents, love and hatred, are the 
sources of the affections and passions. 

Either of these hypotheses is utterly inconsistent with the 
doctrine of distinct innate moral faculties, or, what is the same 
thing, organs, by which they are exercised. Yet, when speaking 
of benevolence, the arguments of those who would confound it, 
and also generosity, compassion and pity, with self-love, are 
refuted; and he declares, " he cannot admit, that the inclination 
to succour the unfortunate is not natural to man;" and further, 
" that it is written from all eternity in the heart of man, or rather 
in his intellect, that benevolence is in itself a good and laudable 
thing."* This is certainly in contradiction to the first proposition, 
and contains a clear admittance of distinct innate moral faculties 
for benevolence, &c. 

It is a singular mistake of the metaphysicians, who have been 
followed, in this respect, by M. Broussais, to consider the pas- 
sions as having their sources in pleasure or pain. So far are 
these sensations from being the causes, they are the effects of the 
actions of the moral faculties or passions, or cerebral organs for 
those functions: they prooeed from their exercise. This error 
has been already commented on. But M. Broussais has appended 
to this metaphysical doctrine, that of the physiologists, as Bi- 
chat, Cabanis, &c. who seat the affections or passions in the vis- 
cera, by placing, as he does, the sensations of pain or pleasure, 
causing the affective or moral actions, in the viscera. 

According to the doctrine under examination, no moral affec- 
tion, or exercise of a passion, occurs without being preceded by 
visceral sensation. There can be no question, that the exercise 
of the moral faculties is accompanied with sensations experi- 
enced in, and referred to, the viscera; but the effects of the pas- 

* Treatise on Physiology, &c. p. 123. 
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sions are not confined to the viscera alone, they are manifested 
in every part of the organism; the muscles, the organs of the 
senses, the skin, and even the hair, exhibit, at times, the power- 
fully perturbating influence of the passions over the actions of 
the organs, and which is extended throughout the economy. The 
intimate union of the abdominal and thoracic viscera with the 
brain, causes this phenomenon to be more decidedly, and more 
constantly observable in them, than in any other of the organs, 
but it is not special to them exclusively of the other organs: it is 
manifested in all. Now, this effect consecutive to, and depend- 
ing on, a strong moral impression, that is, a strong excitation of 
an organ in the brain appropriated to a moral function, is mis- 
taken by M. Broussais as the cause of its action, or as producing 
the moral impression. 

Two kinds of internal or visceral sensations are connected with 
the exercise of the passions, which are not sufficiently discrimi- 
nated by M. Broussais in his reasoning on these faculties. The 
one belongs exclusively to the propensities, the instinctive 
wants. They are, as has already been shown, states of the in- 
ternal mucous tissues, analogous to irritations.* When they ac- 
quire a certain intensity, they are transmitted to the cerebral or- 
gans, where they rouse up the action of the organ appropriated 
to their mode of impression; they excite perception, which is no 
more than the activity of a cerebral organ; its function is called 
into exercise; the passion or affection depending on it is deve- 
loped, and the actions for its gratification are commanded. The 
internal sensations, or instinctive wants, hold their existence on 
the same tenure as the external sensations ; which is, cerebral or- 
gans adapted to perceive, that is, repeat, the impressions the senses 
transmit to the brain. Destroy the connexion between the sur- 
faces of the internal sensations and the cerebral organs ; or, let 
the last be placed in .a condition disqualifying them to receive 
the impressions emanating from those surfaces, and the internal 
sensations or instinctive wants, are no longer experienced. This 
is analogous to what is observed in respect to the external sensa- 
tions; and the two, belonging to the same order of phenomena, 
should exhibit the same general facts. 

* Page 172. 
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The true character of the internal sensations has heen entirely 
overlooked, or misunderstood by M. Broussais. In his mode of 
regarding them, they constitute the essentiality of the passions 
founded on them ; whereas they are only one of the conditions 
by which the passions are called into action. It would be quite 
as apposite, reiterating nearly a similar remark, to attribute the 
senses to the external sensations, as to found, exclusively, the in- 
stincts or propensities on the internal sensations. 

The propensities, although they are more active, and are ex- 
erted with more force when excited by the internal sensations, 
yet do not depend on them in an absolute manner; they are ma- 
nifested even without their existence. Children, and the young 
of animals, before the genital organs are brought into activity, or 
semen is secreted, exhibit the erotic propensity or instinct. Not- 
withstanding M. Broussais asserts, that emasculation prevents 
this propensity from being experienced, the assertion cannot be 
admitted as uniformly correct. It is well known that the un- 
happy sufferers, whom a barbarous custom has subjected to muti- 
lation, exhibit this propensity, and have not all the powers de- 
pending on it extinguished. Juvenal, describing the profligacy 
of the Roman matrons, mentions, expressly, that advantage was 
taken of this circumstance to procure a refinement in their vice, 
that would at this day be scarcely thought of — 

Sunt quas eunuchi imbelles ac mollia semper 
Oscula delectent, et desperatio barbae, 
Et quod abortivo non est opus. 

Sat. vi- 

Every one is well aware that those, who, by a vicious course 
of life have nurtured, as it were, this propensity, and given to it 
a strong development by habits of libertinage, continue to be tor- 
mented with impotent desires, long after all virile powers have 
decayed, and the internal sensations, derived from the stimula- 
tion of the spermatic fluid, have ceased to be experienced. 

The second order of sensations alluded to are those that attend 
on, or succeed the exercise of the passions. 

The affective or moral faculties, are bestowed for the purpose 
of commanding by impulses, often instantaneously called forth, 
and capable of acting with irresistible energy, the actions which 
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may be demanded by individual or social interests. No other 
source of human actions is endowed with the same degree of force 
and activity. It is not, therefore, surprising, that, placed in the 
brain, the centre of the nervous system, which is diffused through- 
out the organism, the organs of these faculties, when excited into 
action, should occasion various phenomena, and, even, disturb- 
ances of function in the abdominal and thoracic viscera, and, at 
times, in other organs less immediately associated with the brain. 
This is the true cause of the peculiar feelings experienced by the 
operation of the affective faculties in the thorax and the epigas- 
trium, especially when, from their intensity, they take the name 
of passions. The allegation of M. Broussais is not, then, cor- 
rect, that these feelings are the cause of the passions; that all im- 
pressions before they awaken the passions, or put in operation an 
affective faculty, must be sent into the viscera, be determined on 
there in the first instance, and then be retransmitted to the brain, 
before the passion or affective faculty is displayed. 

The opinions of M. Broussais on these points have been exa- 
mined' with rather more closeness and detail, than might appear 
to be demanded by the subject. But, whatever is advanced by 
him as principles, and which possess a very extended application 
in physiological and in pathological discussions, from the de- 
served celebrity of his name, require a particular investigation; 
and it is seldom that his general reasoning, and the views he en- 
tertains, will not be found in conformity to sound logic, and in 
harmony with the phenomena of nature. 

The moral or affective faculties, though exercised by cerebral or- 
gans, the same as the intellectual faculties, like them, also, cannot 
enter into action without excitants or impressions. These impres- 
sions are of different kinds; for the propensities or instincts, they 
are the internal sensations, or irritations, which, developed on the 
internal mucous tissues, are transmitted to the cerebral structure, 
and stimulate the organs provided for that specific purpose. For 
the sentiments, the external sensations in part, and ideas result- 
ing from them, or the operation of intellectual faculties, are the 
excitants to their action; calling the sentiments into exercise, 
according as the sensation or the idea has relation to a particular 
sentiment. 

The mechanism of the moral faculties is, thus, seen to bear a 
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perfect similitude to that of the intellectual faculties. This analogy 
was to be expected, since the two belong to the same order of phe- 
nomena. For the production of the passions, or the actions of the 
affective faculties, is required the concurrence; 1st, of special innate 
organs arranged in the cerebral structure; 2d, of particular impres- 
sions or irritations, on the surfaces of the internal and external 
senses, and sometimes the action of other intellectual or moral 
faculties; 3d, of the perception of these impressions by, or their re- 
petition in, the especial cerebral organs, appropriated to a moral 
faculty, and to which they have a relation; or the recurrence of 
these impressions by memory. When these circumstances are 
united, the affective or moral faculties are brought into exercise, 
the character of which will correspond to the kind of impression 
made, or ideas recalled, and the particular organ or faculty to 
which these bear a relation, and which they uniformly excite to 
action. 

§ 8. Pathological States of the Intellectual and Moral Facul- 
ties, with their Mode of Production. 

The phrenological doctrine connecting the faculties of the in- 
tellect with organs, render intelligible the derangements of their 
operations, or their pathological condition, and the mode by 
which their diseases are developed. , On no other ground is it 
possible to comprehend the various forms of mental derangement, 
and other affections of the intellectual and moral faculties, or the 
action of the causes that excite them; to institute an analysis of 
their phenomena, and to establish for them a natural arrange- 
ment; or to prescribe a system of treatment, that can claim to be 
regarded as rational. 

Before advancing to the investigation of these points, it will 
be necessary for their clearer elucidation to premise the follow- 
ing axiomatical propositions, which are laws of the functions ap- 
plicable to the functional operations of all the organs. 

1st. The functions being the offices of the organs, can never 
depart from their normal or natural state, without an antecedent 
change in the state of the organs, or their mode of being. 

2d. Functional actions are excitative of the organic or nutri- 
tive actions: that is, whenever an organ is in the exercise of a 
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function, it is in a state of excitement, or the first stage of irrita- 
tion is developed. 

As a consequence of this law, the abuses of the functional acts, 
their excessive excitement, or protraction in their usual degree 
for too long a period, terminate in the production of a patholo- 
gical state, which is morbid excitement, irritation, or inflamma- 
tion. 

3d. Organs destined to certain functions acquire their perfect 
development, and an active nutrition, by the exercise of these 
functions. When the functions are not brought into operation, 
and the organ is condemned to absolute rest, its nutritive or or- 
ganic actions, from the cessation of the stimulation caused by the 
functional actions, are enfeebled; its powers of life, its irritability, 
its sensibility, its nutrition, are diminished to their lowest state; 
asthenia exists, and the organ itself withers or decays — atony and 
atrophia prevail in its structure. 

The muscular system strongly exemplifies this proposition: 
inaction of the muscles occasion them to be reduced to an ex- 
treme state of exility and feebleness; while exercise and labour 
swell them into their finest and largest proportions, and endow 
them with extraordinary force. 

4th. An organ whose function is continued in action an undue 
length of time, by the activity of its nutrition, and from the excite- 
ment in which it is maintained, acquires its fullest development, 
and a species of hypertrophia is induced; the functional act is per- 
formed at first with increased vigour and activity; but the orga- 
nic or nutritive actions, becoming at length over stimulated, irri- 
tation is provoked, the structure departs from its natural order; 
the functional actions become irregular, and finally are impaired 
or lost, with the progressive deterioration of the organ. 

Every organ whose functional acts, though not transcending 
the natural or healthy standard, merely from their prolongation, 
passes, consequently, to a state of irritation; its susceptibility to 
impressions is augmented; and it is prepared to receive, or to in- 
vite to itself morbid impressions, developed in any of the organs; 
or to assume a highly morbid condition from accidental impres- 
sions of an unusually aggravated character to which it may be 
exposed. 

5th. The functional actions require a period of intermittence 



232 THE INTELLECTUAL AND MORAL FACULTIES. 

and repose. This proposition is immediately derived from the 
preceding; it is of general application, and is most strikingly ma- 
nifested in the functions of relation. A forced exercise of the 
functions, by opposing this law of the economy, is, in itself, suf- 
ficient to provoke a pathological condition of the organs; and 
when to this source of disease is added an unnatural or violent 
exercise of the functions, this state is more certainly induced. 

6th. Irritation or inflammation excited in an organ by the di- 
rect action of a morbific agent, or communicated to it by sym- 
pathy from an organ primitively diseased, causes disturbance of 
its functions; perverting their exercise, or totally suspending 
them. 

7th. The physical structure of the organs is dissimilar in some 
respects in every individual, and a consequent difference is pre- 
sented in the power or force of their organs, and the energy and 
activity of their functions. The functional labour, or exercise 
natural to one, and compatible with the healthy state, would be 
unnatural to another, and, if rashly attempted, would eventuate in 
disease. 

8th. The undue or excessive exercise of the functions of an 
organ, or apparatus of organs, interferes with, or disturbs the 
functions of, some other organ or apparatus. 

The application of the foregoing axioms to the diseases affect- 
ing the organs of the intellectual and affective or moral faculties, 
and the consequent morbid phenomena of those faculties, will 
explain without difficulty their mode of production and nature. 

The diseases of these faculties are to be looked for, like those 
of all functions, in the organs by which they are performed, 
(Prop. 1st,) and proceed from two causes: first, their own ope- 
rations being either excessive in degree, prolonged beyond their 
natural period of activity, or too laborious for the force of their 
organs: second, morbid impressions immediately affecting the 
organs; transmitted to them by sympathy; or translated to them 
by metastasis, (Prop. 4th, 5th, and 6th.) 

The diseases proceeding from the preceding causes, depend 
upon the establishment of irritation of various intensity in the or- 
gans of these faculties; and are of sthenic character, or an exaltation 
of the organic actions, (Prop. 2d.) The phenomena they present 
are diversified, depending on the organs affected, and the extent of 
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disturbance invading the actions of the organs. Nearly the whole 
of the diseases of these faculties are embraced, in their primitive 
stage, in this category : it must be a most rare and extraordinary 
circumstance that could give origin to affections primarily of the 
opposite character, or of asthenia, arising from inactkm of these 
faculties, or the deficiency of their normal or natural excitants. 

The operations of the intellectual faculties are infinitely less 
exciting than those of the moral or affective faculties. This is 
more especially true in reference to the higher faculties, or those 
of reason or reflexion. They are not immediately called into ac- 
tion by the sensations or impressions on the senses, but are en- 
gaged with simple ideas derived from the first order of the intel- 
lectual faculties, the knowing or perceptive faculties; or with 
those derived from the sentiments. Their operations being un- 
attended with the active stimulations of the internal and external 
senses, are performed in a more calm and tranquil mode, than are 
the actions of the organs elicited only by more energetic im- 
pressions. 

The intellectual faculties are provided in the intention of mak- 
ing man acquainted with the qualities and properties of the ma- 
terial bodies exterior to himself, connected with the mundane 
sphere to which he belongs; and of investing him with the power 
of perceiving the relations of those bodies, of penetrating into 
their intimate natures, and unveiling their secret forces; of form- 
ing new combinations, creating new forms, and imparting new 
directions to physical powers. By these operations man is ele- 
vated in his moral existence, which becomes more intellectual and 
less animal; civilization, or the perfected state of social life is ad- 
vanced; and letters, arts, the sciences owe to them their invention 
and cultivation. But these operations have no immediate con- 
nexion with the functions of the physical organs, and, conse- 
quently, have not received the power to influence, in a direct 
manner, the functional or organic actions. The exercise of the 
intellectual faculties alone, uncombined with the affective facul- 
ties, or the passions, for they are in numerous mental operations 
associated in their actions, seldom, it may not be incorrect to as- 
sert, are never the immediate cause of disease. Their excitement 
is not of sufficient intensity to disturb the organic actions of their 
own, or of other organs. They become the source of disease en- 
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tirely in an indirect manner, and principally by the sedentary 
habits they induce, preventing those physical exercises on which 
depend the healthy performance of the physical functions. 

Those whose pursuits are chiefly intellectual, who are occu- 
pied in abstract speculations, and in whom the passions are sel- 
dom called into unusual activity, as astronomers, metaphysicians, 
mathematicians, &c. rarely exhibit intellectual disorders; and, as 
a class, are remarkably exempted from physical diseases. In men- 
tal alienation, those faculties, probably, are never in the first in- 
stance the subjects of the disease; and in most cases, amidst the 
violence, the irregularities, and the disturbances of the intellec- 
tual operations, it can be perceived, that these faculties are no 
otherwise affected, than by the false perceptions, and erroneous 
ideas presented to them by the moral or affective faculties, the 
seat of the deranged condition; and affecting them with morbid 
or unnatural impulses. The actions of those afflicted with mental 
alienation, though not in conformity to the existing order of things, 
is perfectly consonant to the sensations they experience, the percep- 
tions of which they have consciousness, and the ideas that are 
formed. These are the sources of our knowledge, and the springs 
of our actions, and, if they be erroneous, the intellectual opera- 
tions founded on them will of necessity be incorrect. If the mad- 
man sees, in those who approach him, a murderer, or other ill- 
disposed person, whom he believes designs him harm, should he 
possess combativeness or courage, he will attack him, and en- 
deavour by force to prevent the mischief he apprehends; but 
should cautiousness or fear be the predominant sentiment, he will 
fly, and seek to avoid the anticipated danger. The action is ra- 
tional and natural ; it is the perceptive faculty that errs; or the 
propensity that acts with an energy too forcible to admit of re- 
flexion. 

The disorders affecting the reflective intellectual faculties origi- 
nate, for the most part, from cerebral diseases, caused by immediate 
lesions, or by morbid irritations and inflammations, which have af- 
fected the brain, secondarily, by sympathetic communication, 
and which generally emanate from the abdominal viscera, or the 
genital organs. In some instances it occurs, however, that per- 
sons with feeble intellectual powers engage in mental labours be- 
yond their ability, and the long-continued application of the 
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mind in severe study, will ultimately induce the effects of over- 
exercise of an organ, by the establishment of inflammation and 
derangement of the intellect, succeed by imbecility or other men- 
tal affections; or which will be productive of apoplexy, &c. 

If the intellectual faculties are in themselves rarely the sub- 
jects, or the causes of disease, it is far different with the mo- 
ral or affective* faculties, and the sensations or the perceptive fa- 
culties. The actions of these faculties are highly exciting; par- 
ticularly those of the propensities, which are often exceedingly 
perturbating by the violence of their operations ; they are imme- 
diately influenced and called into activity by impressions on the 
surfaces of the external and internal senses, which are powerfully 
stimulating, and are thus exposed to be seriously disordered ; 
they are intended to operate, in a large measure, in the interests 
of the organism, and are intimately associated with its organs. 
From these causes their organs are subject to numerous morbid 
impressions communicated from the physical organs, and these 
last are, in return, exposed to the irregular and violent excite- 
ment of the passions or affective faculties. 

The affective or moral faculties from the causes enumerated, 
it is seen, are greatly exposed to become morbidly affected; and 
prove themselves also the causes of disease. These faculties, when 
acting with the intensity that is designated as passion, produce a 
strong excitement in the brain, with determination of blood into 
it, capable of terminating in the production of irritation, of inflam- 
mation, or sometimes a sudden congestion, inducing apoplexy, con- 
vulsions, epilepsy, &c. which are, often, brought on in this manner. 

The diseases of the intellectual and moral faculties are not af- 
fections of the intelligence, considered as something distinct from 
the brain, but are, in reality, effects of irritation developed in the 
cerebral structure, the organs of the intelligence, by some of the 
modes that have been designated. 

These diseases present different forms, as manifested in the 
perceptive organs or sensations; in the trains of ideas connected 
with the sentiments and intellectual faculties; and the actions to 
which they give rise. 

In the first, irritation is the cause of erroneous perceptions, 
either by the impressions transmitted from the organs of sensa- 
tions not producing corresponding impressions in the organs 



236 THE INTELLECTUAL AND MORAL FACULTIES. 

where they are perceived; or, the mere increased excitement of 
the internal organs awakens sensations, forms the ideas of objects 
independent of external impressions. This state constantly oc- 
curs in delirium, and almost every febrile attack of some seve- 
rity is capable of establishing it. 

These organs are affected in mania temulens, the leading cha- 
racter of which is a delirium, consisting in false perceptions. In 
the lighter cases, when the attention of the patient can be fixed 
on any subject, the false perceptions disappear, but return imme- 
diately when the mind ceases to be engaged. 

The same condition of the perceptive organs, occasionally, is 
manifested when no general or febrile symptoms are present, and 
produce hallucinations or perceptions without impressions on 
the senses. This circumstance has been already alluded to when 
treating of the sensations, and the case of Nicolai, so well de- 
scribed by himself, was cited, as a most remarkable illustration 
of this condition. 

The internal sensations, that is, irritations on the internal mu- 
cous tissues, often are morbidly affected, and give rise to false in- 
stincts. Thus, malacia and pica, or depraved appetite, in which 
indigestible, and sometimes disgusting substances are desired 
with avidity, are common effects of chronic irritations of the gas- 
tric mucous surface; and bulimia, or insatiable appetite, is a 
consequence of the same state. The irritation of the gastric surface, 
the seat of the sensation of hunger, by exciting morbidly the cere- 
bral organs, is the cause of these false perceptions. These states 
are usually to be observed when the irritation of the gastric 
mucous tissue, is accompanied with some disorder in the nervous 
organs. They are not unusual in epilepsy. I have, at this pe- 
riod, a young lad subject to this disease, in whom bulimia exists 
in a high degree. The approach of the paroxysms of convulsions 
is constantly announced by the voracity of his appetite. 

It is not improbable, that, in many instances, the vice of intem- 
perance is maintained by a similar condition. The instinct of thirst, 
or propensity for fluids, is, then, a morbid state like bulimia or pica, 
and becomes an irresistible wantincontrollableby reason, or the mo- 
tives offered by reflexion, by self-love, by pride, or any of the senti- 
ments or faculties whose influence, under common circumstances, 
can be opposed to the indulgence of our desires, and enable us to re- 
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sist their gratification. It is for this reason that so few, when this 
morbid state of a surface of an internal sense or want has been 
induced, and the sensations perverted, are capable of braving their 
solicitations, and accomplishing a reform. 

The moral faculties incessantly called into activity in a state 
of civilization, and subject, constantly, in the ramified and fluctua- 
ting interests of society to violent excitements, frequently swerve 
from their natural condition. The}^ are, more than any other of 
the faculties of the intelligence, the causes and the seats of mental 
alienation. In far the larger number of the cases of this sad af- 
fliction of our nature, it will be found, that it is this class of our 
faculties in which the malady has its commencement, and in the 
disordered or perverted actions of which the disease itself 
consists. 

The alienation of the moral faculties is very seldom general. 
Most frequently it is confined to a single faculty, or may embrace 
two or three of analogous character, and usually associated in 
their actions. These faculties or sentiments present constantly 
to the mind the same trains of ideas, and all others are excluded; 
for the mind can perceive but a single sensation, and be engaged 
with a single idea at the same instant. From the vividness and 
energy the ideas obtain, when the morbid excitement of the fa- 
culty is acute, they cannot be distinguished from realities, for we 
know exterior bodies only by the impressions on the senses, and 
the actions these excite in the cerebral organs; and whenever 
those organs have an activity equal to that which proceeds from 
direct impressions on the organs of the senses, sensations and 
ideas are formed in the intellect, which it is impossible to dis- 
tinguish from those produced by realities. The ideas elicitated 
in this manner, are, in every respect, similar to those proceeding 
from the senses. They excite into activity the sentiments or fa- 
culties which would be influenced by the same sensations or ideas 
educed by positive impressions; the reflective faculties act on 
them as though caused by real objects; the actions are deter- 
mined, and the expressions, the conduct, the whole bearing of 
the individual, are directed in conformity to the overpowering 
conviction with which he is possessed. This state constitutes the 
form of mental alienation, which is designated as monomania; it 
is the most common form of derangement of the intellect, and 
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takes its particular character from the sentiment, or sentiments, 
that may be the subject of the affection. 

The moral faculties, in the states of activity, which create the 
affections, emotions and passions, have very diversified charac- 
ters, and possess different powers over the will and the actions. 
The sentiments are much less exciting than the propensities, and 
when they are uncombined with the last, they do not lead to the 
commission of aggressive actions, or are attended with violence 
and rage. The propensities, on the contrary, when morbidly ex- 
cited, generally govern volition with violent impulses, and im- 
pel to the perpetration of appalling and horrible catastrophies. 

In monomania, the affection being limited to a single, or at 
most, to two or three agnate faculties, whose organs are always 
placed in conjunction, it is to be presumed, that the morbid irri- 
tation of the cerebral structure, by which the intellectual func- 
tion owes its disturbance, is also very restricted, at least in the 
first instance. 

The causes predisposing to, and, often, exciting monomania; 
that is, developing irritation in a cerebral organ exercising a 
faculty, and increasing its susceptibility to impressions, are the 
strong and reiterated excitement of a particular faculty, or its 
prolonged exercise, by which the intellect is too deeply engaged 
on a single idea, or train of ideas; and, consequently, the organic 
structure, connected with the faculty, acquires an energy and de- 
velopment that is unnatural, (Prop. 2d, 4th, 5th.) 

Love, religion, ambition, pride, vanity, avarice, all highly ex- 
citing, and which are the passions most frequently called into ac- 
tion in civilized life, are the most usual causes of monomania, 
and the ideas they create, are the common subjects of the de- 
lirium. 

The alienation in some cases is more general; no particular 
train of ideas appears to fix, exclusively, the attention, but nume- 
rous transient sensations,and dissimilar,unconnected thoughts rush 
tumultuously upon the mind; the reflective faculties are disen- 
throned, or are incapable of acting on the crowd of irrelative, dis- 
associated ideas, that start incessantly before the intellect, and 
vanish almost as soon as perceived. The actions are incongruous 
and disordered; the expressions are vague, the language incohe- 
rent, the perceptions are false, and, consequently, the ideas are in- 
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consistent; while, at the same time, they are wholly unconnected, 
and present themselves uncalled for with extreme rapidity and in- 
tensity. The rational or reflective faculties are incapable of act- 
ing on ideas crowded on them in this hurried and confused man- 
ner; they cannot command or control the disordered actions of 
the affective faculties and the perceptions, and have lost the 
power of summoning at will particular trains of ideas, or fixing 
the attention on them: and the most entire derangement in the 
intellectual operations prevails. This condition of the intellectual 
faculties constitutes mania. 

But this disease assumes a variety of characters, which de- 
pend on the especial faculties that are most excited, and the 
ideas derived from which are the most numerous and im- 
pressive. When they belong to those that inspire anger, the 
violent and ireful passions, it is, then, combined with Fury; 
the bosom of the maniac appears the abode of a demon rejoicing 
in havoc and destruction, which he spreads around him. He vo- 
ciferates, he blasphemes, he lavishes abusive epithets, and horrid 
imprecations, against all who approach him; and is prevented from 
violent aggressions only by the fetters by which he is restrained. 
Mania most generally partakes of this character; in some, however, 
the feelings are concentrated, morose, fierce, and savage; they do 
not express in their language and actions the same violence in 
their emotions, or betray the blackness of their thoughts; but, as 
soon as the opportunity is presented, when they can wreak their 
vengeance with certainty, they rush with resistless and malig- 
nant fury to the perpetration of some horrid deed. In a very 
few, mania is unattended with gloomy sentiments and destructive 
propensities, though the same irrationality, the same loss of the 
power of the reflective faculties over the operations of the intel- 
lect, the same hurried rapidity of thought and incoherence of 
ideas exist; but they lead only to incessant volubility, and corpo- 
real restlessness. 

This state of the intellectual faculties is always accompanied 
with great exaltation in the energy of the mental impressions 
and rapidity of mental operations; and is combined with aug- 
mented muscular force. In these circumstances it differs essen- 
tially from dementia, into which it generally passes, and to which 
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it bears some resemblance. It is seldom attended with fever; 
though some febrile symptoms are occasionally present. 

A portion of the affective faculties possess, in some individuals, 
a quick susceptibility to impressions, and are excited into vigo- 
rous action, even by light causes. When these faculties are those 
that occasion irascible passions, fury and rage are developed; the 
reasoning or reflective faculties are incapable of holding them in 
check, and a temporary insanity exists; ira furor brcvis est, as 
remarked by Horace, is literally true. This state is Fury re- 
garded in a pathological light. It may exist without mental 
alienation, but is often united to mania, with which it has been 
confounded, and is, then, the mania ferox of Crichton, and the 
manie avec dilire of Pinel; it may occur also in imbecility of 
the intellect, in dementia, and even idiocy. It is in these cases 
an accident or symptom, and is no more than ungovernable anger 
excited in those afflicted with these various infirmities. Several 
cases exhibiting this condition have come under my observation 
in the Alms-house Infirmary. They all existed in females; and 
evidently arose from neglect of moral education, and the constant 
indulgence of their tempers and wayward dispositions, which, 
from early infancy, they had been suffered to indulge, without 
being taught to keep them in control. In one, the paroxysm, 
for which she was placed in the infirmary, was brought on by 
jealousy, which led her to outrageous violence in a public assem- 
bly, into which she had introduced herself; such was the degree 
of fury excited, it was impossible to appease her rage, or to re- 
strain the excesses of her actions, and she was carried by the po- 
lice, late at night, to the Alms-house. I found her some days 
subsequent in the cells, subjected to the common restraints used 
to secure those in the violent paroxysms of mania. Believing 
they were instrumental in maintaining the excitement of the 
irascible passions, they were directed to be discontinued, and a 
gentler system ordered. In a short time the paroxysm subsided, 
and after some months she was discharged with more power to 
command the violence of her temper. 

This unhappy state of the intellect, and which may almost ge- 
nerally be traced to defective education, is a common cause of 
crime. The following is a striking instance of the terrible ex- 
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cesses to which it often leads those who are unhappily subject to 
paroxysms of furious excitement. A girl employed on a farm in 
Trevoux, named Anne Lami, was sent with a fellow servant, 
with whom she had always lived on the best terms, to cut grass. 
On their return a trifling altercation ensued between them re- 
specting the size of their bundles. Immediately Anne Lami fell 
on her companion, struck her in the face and neck with the knife 
she carried, until it broke: she then beat her on the head 
with a wooden shoe, (sabot,) until this also was broken to 
pieces. After retiring a few paces she looked back, and, seeing 
her victim still exhibiting signs of life, though in the struggles 
of death, she conceived the idea, it would be a mercy to 
finish her sufferings, which she accomplished with the instru- 
ment they had used in cutting the grass. After the commission 
of this crime, she went to her brother, related to him what had 
occurred, and delivered herself up to the goaler of the prison of 
Chatillon, to whom she recited the fatal event that had just oc- 
curred. When interrogated on the trial, as to her motives, she 
could assign none, except that her head had been bewildered; she 
knew not what she did. She was not desirous to conceal any of 
the circumstances, but appeared anxious to recal every particular 
of the occurrence. A remarkable feature in this case is, that all 
the witnesses testified to the general mildness of her character: 
she was neither mischievously inclined, nor subject to anger, and 
had never had a quarrel with her companion.* 

In some persons these faculties are constantly in a state of so 
much excitement, that the slightest contrarieties, or opposition 
to their inclinations and will, produce violent paroxysms of fury: 
in this state they cannot govern their actions; and they should 
be accounted as insane, and treated as though labouring under 
mental alienation. 

This unhappy disposition not unfrequently proceeds from an 
unrestrained indulgence of the irascible passions, by which the 
organs to which they are attached acquire a development and ac- 
tivity unnatural to them, and, consequently, are excited into ir- 

• Du Dcgre de Competence des Medeoins dans les Questions Judiciaires, Par 
I'.lin^ Regnaull. 
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regular actions by causes that would otherwise not be felt, 
(Prop. 4th.) 

The moral precept of Horace is founded in a profound obser- 
vation of nature, and contains the proper rule by which irregular 
propensities are to be mastered — 

Animum rege, qui nisi paret, 
Imperat; hunc frxnis, hunc tu compesce catena. 

Epis. Lib. i. 11. 

The true value of education, and well- conducted moral discipline 
of the propensities, of the affections and sentiments, and the deep 
impressions engraven on the character by those means, can only be 
fully appreciated in examining their influence by the lights ob- 
tained from physiology. By their aid, the organization of the 
intellectual and affective organs may be modified, and the cha- 
racter be moulded to a certain extent to the form, it is desira- 
ble, it should receive. 

Sentiments the reverse of the preceding, those that are at- 
tended with pleasing emotions, are occasionally disordered by 
high and unusual excitement. Widely as the characters they 
manifest in this state, differ from those of Fury, they are of the 
same order, and proceed from a similar condition. The differ- 
ences arise from the nature of the organs affected; the trains of 
ideas developed; and the feelings inspired. This affection of the 
sentiments connected with pleasurable emotions, is attended with 
mental extravagance, wild, romantic notions, great ebulliency of 
spirits, boisterous mirth, or exaggerated religious inspiration, ac- 
cording to the sentiments placed in this state of exaltation, and 
the preconceived ideas derived from education. 

These last constantly give to all the different forms of mental 
alienation, and disorders of the intellect, their peculiar expres- 
sion; for the ideas which are presented to the different faculties 
in their disordered actions, are those which had been formed by 
previous impressions and perceptions. In every period of so- 
ciety, alienation has taken its expressions from the prevailing no- 
tions, superstitions, and customs, which were exaggerated, and 
obtained, as it were, a positive and corporeal representation in 
the actions of the maniac. 
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The superstitions of pagan Europe, by the notions with which 
they filled the intellect, imposed on maniacal delirium the fancy 
of being a god, or dcmi-god, or faun, or satyr, or some divinity 
of its fabled Olympus. The expectation of a Messiah by the 
Jews, has produced a host, who have professed to be invested 
with that sacred character; and amongst Christians, even to the 
present day, numbers have proclaimed, that in them was realised 
the second advent. 

A gross superstition, still prevalent in some provinces of 
Germany, produced the conceit, in disordered intellects, of being 
possessed by vampires; and, in the dark ages, when a belief in 
demons was universal, demoniacs, or the possessed, were charac- 
ters very commonly assumed in mental disorders. In the New 
England states, during the period of enthusiastic fanaticism, 
which prevailed in their early settlement, and whilst directed to 
the persecution of witches, numbers of unfortunate women, la- 
bouring under hallucinations, accused themselves of this offence; 
their confessions, which clearly exhibit the aberration of their in- 
tellects, were seriously received in courts of justice, and they 
were condemned to suffer for this supposititious crime. 

As society improves in its manners, and its customs are more 
refined; as knowledge progresses, and the cultivation of science 
uproots the ignorance and prejudices from which superstitious 
notions derive their origin; as religion is purified from the false 
systems that human vanity engraft upon it, and its doctrines are 
rational, in conformity with nature, and to the character of an 
all-wise and beneficient Creator; those sources of mental aliena- 
tion are diminished; and those varieties of the disease cease to 
exist. Very rarely are similar cases now to be met with; and, 
in those which emanate from these causes, the ideas and notions 
are in conformity with the opinions and religious tenets that 
have been strongly impressed on the mind, and have excited 
the feelings of the sufferer. 

A single idea sometimes occupies a sentiment exclusively, and 
is presented to the intelligence with so much force, as to debar 
admission to all other ideas, and to absorb the entire attention. 
When the sentiment or idea is of a depressing character, the af- 
fection is then termed melancholia. It bears an analogy to mo- 
nomania, but is distinguished by the false perception being li- 
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mited, and exciting a single idea; in monomania, on the contrary, 
the delirium embraces certain trains of ideas. Of the same order 
of affection, but displaying a very different character, is ccslasia, 
or ecstacy. This morbid state consists, like melancholy, in the 
entire concentration of the mind on a single idea, and the exalta- 
tion of a single sentiment; but these are of an animating charac- 
ter; and the whole system experiences the effects of their excite- 
ment. The muscular system often presents in this affection a ge- 
neral spasmodic contraction. 

The morbid and disordered state of the intellectual and moral 
faculties, throughout the preceding category of their affections, it 
is evident, are consequences proceeding from their own exercise. 
This result may be produced in two manners; a, from the pro- 
longed and excessive action of a faculty; and b, from the inten- 
sity of its excitement, (Prop. 2d and 4th.) Either mode termi- 
nates in the development of the same state of the cerebral struc- 
ture, which is irritation and inflammation, and a consequent dis- 
turbance of the functions it executes. 

The brain is, however, intimately connected with the organs 
of the economy, especially with the digestive apparatus, more 
particularly the stomach and alimentary canal, and with the ge- 
nital organs. Irritations developed in these, are propagated to 
the cerebral 'structure, and become fixed on some of its organs. 
Hence, in most cases of acute gastric irritation, delirium, halluci- 
nation, or false perception, is excited, which can be produced in 
no other mode, than by the transmission of the irritation awakened 
in the stomach to the perceptive organs of the brain. 

Inflammation of the brain, which commonly attends on fevers 
of high grade and continued type, amongst the various affections 
it induces in the nervous system, frequently occasions mental 
alienation in some of its forms. This circumstance indicates the 
necessity, in the treatment of fevers, of paying the most strict 
attention to the local cerebral irritation, and to attack it vigo- 
rously on its first appearance. 

Whatever causes induce acute inflammation in the brain, either 
directly, as blows, wounds, insolation, &c. or which produce it 
indirectly through the other organs, may provoke the excitement 
of mental alienation. 

The most common of the causes from which it originates, are 
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the chronic, or sub-acute inflammations of the digestive appara- 
tus, and the uterus, in females. These give rise with more cer- 
tainty to the disease, when they concur with the functional dis- 
turbances of the brain, or the irregular and excessive excitement 
of the intellectual or moral faculties. The morbid irritations con- 
stantly irradiated on the brain, maintain in some of its organs an 
unnatural excitation, which augments their irritability, produces 
in them an erythism, and disposes them to a morbid condition, 
or may even produce that state. In numerous instances the hal- 
lucinations, or false perceptions, that prevail in mental alienation, 
depend on chronic inflammations of the internal mucous surfaces, 
the seats of the internal senses. 

Mental alienation, from the view presented of the mode of its 
production, whether it issues from the actions of the psycological 
faculties inducing sur-irritation of the cerebral organs; or whether 
it proceeds from irritation in the organic or nutritive actions of 
the cerebral organs, brought on by causes influencing them di- 
rectly, or indirectly by sympathy, is always a consequence of a 
morbid condition of the cerebral structure, and is attached to the 
category of diseases, whose proximate cause is sanguine irrita- 
tion. It is to be treated as an affection of this nature, and as con- 
sisting in a disturbance of functions, the offices of physical 
organs. 

§ 9. Of the Seat of the Irritation in Mental Alienation. 

The brain is enclosed in three membranous envelopes; the 
dura mater, a fibrous membrane; the arachnoid, a serous mem- 
brane; and the pia mater, which is rather a reticulated tissue, or 
congeries of anastomosing vessels united by a transparent and 
loose cellular tissue, than a proper membrane. Taken together 
they are termed meninges. 

The first of these has so very little connexion with the patho- 
logical states of the brain, it requires no particular comment. 
The second, or the arachnoid, is a transparent serous membrane, 
of extreme tenuity. Similar to the other serous membranes, it 
has the form of a closed saclc, and exhales a fine serosity. One 
lamina lines the dura mater to which it adheres (irmly; the other 
covers the cncephalon in contact with the pia mater; and it pe- 
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netrates to the interior surfaces or ventricles, which are also 
lined with it. The arachnoid is thus divided into external and 
internal. 

The external arachnoid is spread over the exterior of the en- 
cephalon, in apposition to the external surface of the pia mater, 
without descending into the anfractuosities formed by the convo- 
lutions, or entering the fissures separating the lobes of the brain. 

The internal arachnoid is continuous with the external; and 
passes into the middle ventricle through an oval opening in the 
tela choroidea, between the corpus callosum and tubercula quadri- 
gemina, and thence is spread over the surfaces of the other ven- 
tricles. 

The serous membranes are intended to admit of movements 
in the organs which they surround ; for this purpose they are ad- 
mirably adapted, by their smooth and highly polished surfaces, 
lubricated with a slightly vicious serosity. The brain has certain 
movements, as an elevation and depression synchronous with in- 
spiration and expiration; it has also a pulsatory motion corres- 
ponding with the pulsation of the basilar arteries; and it is liable 
to be affected in the movements of the body. The arachnoid is 
provided to facilitate those movements, which could not, in fact, 
occur without this arrangement, and the structure and functions 
of the brain would be exposed to incessant derangement. Now, 
inflammation of the serous membranes destroys their character 
by changing their smooth and slippery surfaces, which become 
dry and roughened, and by vitiating or altering the nature of 
their secreted fluid. Hence the movements of the organs they 
envelope, by creating intense pain and suffering, cannot be exe- 
cuted with freedom, or they become impossible; and the func- 
tions of those organs are consequently disordered. The inflam- 
mation of the arachnoid, it is very obvious, from regarding its 
uses, must be productive of disturbance in the functions and ac- 
tions of the cerebral organs. 

The last of the meninges is the pia mater, whose general cha- 
racter has been described. It is in immediate contact with the 
surfaces of the brain, covering them in every part, descending 
into its anfractuosities, and penetrating into its interior cavities: 
it may on this account be divided into external and internal pia 
mater. 
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The external pia mater embraces the whole exterior of the en- 
cephalon — the cerebral hemispheres, cerebellum, and the me- 
dulla oblongata. Its external surface is in contact with the 
arachnoid. 

The internal pia mater is a continuation of the preceding, which 
penetrates to the internal surfaces by the fissure between the pos- 
terior extremity of the corpus callosum and the annular protu- 
berance, and by the lateral fissures. It forms the plexus choroides 
and velum interpositum, or tela choroidea. 

The pia mater being principally a net-work of blood-vessels 
spread over the brain, and sending innumerable small vessels into 
its substance, may be regarded as a reservoir of the vital fluid des- 
tined for the service of that organ. It holds somewhat the same 
relation to the brain, that the reticulated tissue does to the skin. 
Irritation developed in the brain, on this account, will be expe- 
rienced in the pia mater, augment its circulation, cause in it con- 
gestion, and other disorders arising from its irritation; and should 
this condition be excited in the pia mater, it must inevitably be 
extended to the brain. 

Between the cerebral structure and the meninges, more espe- 
cially the pia mater, a most intimate connexion is maintained; so 
that their pathological disturbances may be regarded as common 
affections. In most diseases in which symptoms of disordered 
states of the cerebral functions are displayed, autopsy reveals me- 
ningeal derangement of structure; such as congestion, effusions of 
various kinds, thickening, &c. This circumstance is applicable 
to mental alienation. It had been observed by Morgagni, 
Meckel, and others, that in those who died labouring under in- 
sanity, the meninges, as well as the brain, exhibited various kinds 
of lesion. Greding, however, first placed the fact of meningeal 
lesion in a prominent view; for, according to his observations, 
the pia mater and arachnoid are seldom to be found in a sound 
state in those who have been insane. Wenzel concurs in this 
statement; and Haslam and Marshall, in England, record their 
testimony to the same purpose. M. Bayle, in the numerous dis- 
sections made at Charenton, detected, in every case of insanity, 
morbid changes of the structure of the meninges; and he was led, 
from this circumstance, to adopt the opinion, that mental aliena- 
tion depends always on chronic inflammation of the meninges. 
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The constancy of the morhid states of the meninges in the au- 
topsies of the insane, leaves no douht of their participation in the 
pathological actions in which the disease consists; yet it may well 
be questioned, whether the meninges are the primary and sole 
seat of the disease, as M. Bayle is disposed to assert. He ad- 
vances, as a proposition, that, "most of the mental alienations are 
the symptom of primitive chronic inflammation of the membranes 
of the brain."* It is to be observed, that, by chronic inflamma- 
tion, M. Bayle does not mean inflammation succeeding to, or 
being a termination of, acute inflammation, for the designation of 
which, the term chronic is generally employed; but, that he ap- 
plies it to an original inflammation. With MM. Martinet, Pa- 
rent, and Montfalcon, he is inclined to deny the existence of pro- 
per chronic meningitis, as a successor to acute inflammation of 
the membranes. The meningeal inflammation of M. Bayle is 
rather sub-acute than chronic. 

Notwithstanding the uniform occurrence of meningeal lesion 
in mental alienation, it cannot be admitted to be universally the 
primitive cause of the disorder. The operations of the affective 
faculties are frequent exciting causes of derangement; but they 
influence directly the cerebral organs by which they are exer- 
cised. These organs are most probably seated in the cortical or 
gray substance of the brain, t and which must be primarily ex- 
cited in all the acts of the psycological faculties. The primitive 
irritation is, then, developed in the cortical or gray substance, of 
which the meningeal disorder is a consequence. In a practical 
view, it does not, however, form a point of any moment, which 
ddctrine may be adopted; for the treatment will be directed on the 
same principles, whether mental alienation be regarded as a sub- 
acute inflammation affecting the meninges primitively, and induc- 
ing secondarily disorder of the psycological faculties; or, that the 
surface of the brain is first affected with inflammation, deranging 
the operations of the intellect, and which is subsequently extend- 
ed to the meninges. 

Mental alienation, whether monomania, mania, or melancholia, 
may terminate, as it frequently does, in permanent loss of thein- 

* Traitc des Maladies du Cerveaux et des ses Membranes. 
f Page 201. 
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tellectual reflective, or rational faculties, or the power of com- 
bining ideas, and forming judgments. In these instances, the 
persistence of the inflammatory state, has produced irremediable 
structural derangement, either of the substance of the brain, or of 
its membranes. This state constitutes dementia: it differs from 
imbccillitas, or natural weakness of intellect, in which the facul- 
ties are not fully developed, in being always the consequence of 
preceding inflammation of the cerebral or meningeal structure, 
and in having mental alienation in some form for a precursor. 

The psycological faculties are, at times, entirely suspended, so 
as to leave scarce a trace of their existence. This state takes place 
in apoplexy, coma, and stupor. A common character belongs to 
these affections: they consist in an irritation excited in the brain, 
or its membranes, which is productive of a congestion more or 
less rapidly superinduced. The raptus to the brain is, often, in- 
stantaneous; it is overflowed with blood, and its functions are in- 
terrupted: this forms apoplexy: in the last affections the conges- 
tion is slower, inflammation is unfolded, and the obliteration of 
the faculties is less complete, and is, frequently, occasioned by 
the effusions that have taken place — and not by sanguine con- 
gestion. 

The irritation productive of these affections is seldom derived, 
immediately, from the operations of the intellectual and moral fa- 
culties. The first never, probably, are connected with its forma- 
tion; the last, when the exciting passions are violently roused, 
from the stimulation they carry into the brain, and the sanguine 
turgescence they induce in it, are causes of its production, and 
immediately elicit those affections. Most commonly, however, 
the cerebral irritation is sympathetic, and has been transmitted 
to the brain from other organs, especially the stomach. 

The moral faculties of an exciting nature, by their frequent 
exercise, prove predisposing causes of these diseases, from the 
excitation they determine in the cerebral structure; and its con- 
sequent increased irritability, or susceptibility to impressions. 
This state being induced, slight irritations reflected on the brain, 
produce extensive and sudden commotions. The combination of 
the excitement of the moral faculties, with sympathetic irritation 
transmitted to the brain, from the digestive, and, sometimes, ge- 
nital organs, is the most common cause of apoplexy, coma, le- 
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thargy, and similar affections. In all individuals, whose profes- 
sions give occasion to sustained excitement of the intellectual and 
moral faculties, and who are consequently disposed to cerebral 
irritation, apprehensions should be felt whenever they are at- 
tacked by gastric and enteritic irritation. The brain almost in- 
evitably suffers in them, and, unless its irritations be early at- 
tended to, and arrested, the most serious disorders of its functions 
ensue. Persons of this description, particularly in the periods 
when their avocations call into vigorous exertion their intellec- 
tual powers, should be exceedingly cautious in producing, by a 
too stimulant diet, by alcoholic drinks, and erotic excitements, 
additional irritation proceeding from the physical organs. From 
these circumstances, gentlemen of the legal profession, statesmen, 
politicians, mercantile speculators, in whom the cerebral organs 
are exposed to frequent and violent excitation, in all their dis- 
eases, even of a slight character, manifest symptoms of functional 
disorder of the brain. They are, besides, subjected to frequent 
attacks of cerebral affections, vertigo, paralysis, apoplexy, inflam- 
mation of the brain, &c. 

Some medicines which expend their energy on the brain, en- 
able us to suspend, for a time, the intellectual operations; such 
are the narcotics. They accomplish this effect by the active 
stimulation they carry into the brain, which makes it a focus 
of fluxible movements, transporting to it the sanguine fluid, 
whence a congested state ensues, followed by somnolency, a le- 
thargic condition, or an apoplectic stupor is brought on, accord- 
ing to the extent of the medication induced. By this means pain is 
alleviated from suspending perception, and deadening sensibility; 
and profound, radical revolutions may be accomplished in the ac- 
tions going on in the economy, when it is employed with cau- 
tion, with a positive knowledge of the conditions of the organs, 
the order of the morbid phenomena present, and a thorough ac- 
quaintance with the sympathies. Without these requisites the 
practice will be no more than a hazardous experiment. 
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§ 10. Of the Intellectual and Moral Faculties as Causes of 

Diseases. 

The intellectual faculties, it has been already observed, do not 
possess exciting powers of great activity, or carry disturbance 
into the exercise of the organs. The most intense application of 
the reflective and reasoning faculties on abstruse questions of sci- 
ence, or abstract subjects, which do not involve personal interests, 
or are unconnected with any of the passions, have no perturbating 
powers, and do not disturb the functions of the organs. When 
they become the occasion of a pathological state, it is chiefly 
in an indirect manner, by the sedentary habits to which they 
lead, and the want of attention to a regimen, appropriate to the 
general habits of life. 

In an early age, before the organism has acquired its proper 
development, the brain its perfect consolidation, or the organs are 
confirmed in the order cf their existence, premature exercise of 
the intellectual faculties, are the source of many disorders. By 
the undue excitement of the brain, its organic actions are aug- 
mented unnaturally, the organic actions of the organs of nutri- 
tion, secretions, &c. are enfeebled; the muscular system is stunted 
and debilitated; the nervous system becomes morbidly irritable; 
and the brain subject to a variety of affections. Those highly 
gifted with precocious intellects possess miserable health, and are 
generally short-lived: they are cut off by chronic inflammations 
and disorganization of their viscera, or by acute inflammation of 
the brain. 

In this period of life, the principal objects to be attempted, and 
which constitutes the proper education of childhood and adoles- 
cence, is, for the intellect, the regulation of the propensities and 
sentiments, repressing bad, and cultivating good feelings; the go- 
vernment of the will; the control of the desires; the formation of 
principles: and, for the physical organs, their development and 
healthy constitution, which are promoted by exercise, gymnas- 
tics, and manly sports. The acquirement of knowledge should 
be limited to the employment of the knowing faculties; and all 
subjects of an abstruse nature, that require combination, reflection, 
and judgment, are yet premature. The reflective faculties are the 



252 THE INTELLECTUAL AND MORAL FACULTIES. 

last to be unfolded, and that reach their maturity. The studies 
demanding their exercise should be procrastinated to the period 
of youth, commencing with those that require the least efforts, 
and proceeding to the more difficult with the progressive force 
of the intellect. The ardent application of those faculties in the 
business, and varied occupations of life, belongs to manhood, 
when the organization has attained its highest perfection, and the 
intellectual faculties are capable of their most vigorous efforts; 
and which, then, may be put forth without endangering the de- 
rangement of important organs. Such is the method, as esta- 
blished in nature, of the cultivation and exercise of the psycolo- 
gical faculties, and this order cannot be inverted without the ha- 
zard of incurring the evils that arise from an improper employ- 
ment of our organs, or an abuse of the faculties and functions of 
our economy. The neglect of adapting the employment of the 
mind to the force of the faculties, and the premature activity 
given to the operations of the brain, at the expense of the proper 
nutrition and development of the other organs, lay the foundation 
of numerous diseases. Many of the affections of the nervous sys- 
tem, the most difficult to control, have this origin ; the derange- 
ments of the digestive apparatus; the imperfect state of the pul- 
monary organs ; and other structural deficiences often take their 
rise in this circumstance. The diseases produced in this manner, 
are, however, less to be ascribed to the operations of the intellec- 
tual faculties, than to the vicious method pursued in their exer- 
cise and application. 

The influence exerted by the moral faculties over the actions 
of the organs, is of an active and decisive character, when excited 
to the degree at which they are named passio?is. This influence 
should never be lost sight of by the intelligent practitioner. Nu- 
merous are the cases of disease that are to be referred to this 
cause; often does it modify their character, determine their event, 
and, when skilfully managed, frequently proves the most effec- 
tive means in securing a happy issue. Every medical practi- 
tioner, of any experience, dreads, in his patient labouring under 
an acute affection, the influence of the depressing sentiments. 
Whenever they are present, the most trifling disease assumes a 
formidable aspect, and, however light may appear the symptoms, 
they arc not to be too confidently trusted to; they will assume, 
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under the dejection of gloomy and painful sentiments, a rebellious 
disposition, augment in intensity, and exhibit, when least expect- 
ed, an aspect truly ominous. 

The truth of these observations is strongly illustrated in nos- 
talgia: this affection of the mind, consisting of grief, melancholy, 
and sadness; a sense of desertion and loneliness, oppressing the 
feelings, and awakened by the ideas of absent home, of distant 
friends, kindred, and family; when it seizes on a patient affected 
with the slightest disease, will most generally give it a fatal ter- 
mination unless its depressing influence be dispelled. Terrible 
was the mortality produced by this complication amongst the 
conscripts in the French armies. The most trifling diseases, sim- 
ple catarrhs, slight gastric and enteritic inflammations, &c. became 
intractable, and few recovered in whom it was manifested. 

This complication is always to be apprehended in those per- 
sons unaccustomed to absence from home, and who, unfortu- 
nately, are taken sick amongst strangers. It is not an uncommon 
occurrence in the diseases of the students, who resort to this city, 
in attendance on the courses of medical instruction; and to so 
great a degree does it aggravate their affections, that attendance 
on them is accompanied with extreme anxiety and constant so- 
licitude. 

While the depressing emotions produce these sinister effects, 
those of an animating character are most auspicious in their ten- 
dency. No cordial we can administer is gifted with half the sa- 
lutary virtues, or diffuses through the system a more expansive 
and invigorating action, than hope and confidence infused into 
the sick man's breast. These, with calmness and tranquillity of 
soul, arc always of most favourable augury, and seldom should 
we despair, though the conflict be violent, while they continue 
to buoy and sustain the patient in his extremity. 

The power exercised by the moral faculties over the organism, 
is strikingly exhibited in scurvy. This very singular and extra- 
ordinary affection is often brought on, when causes predisposing 
to it have existed, by the depressing passions; and it has been 
observed to be suddenly dissipated by those of an animating and 
inspiring nature. The prospect of an engagement has been suffi- 
cient to diminish immediately the number of patients with scurvy 
on board of English ships of war. Captain Parry, who fully un- 
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derstootl, and appreciated the effects of the moral faculties on the 
health, provided various species of amusements to divert the 
minds of his crew, during the long periods they were confined 
on board their ships, locked up in the ice, in his attempts to dis- 
cover a north-west passage. To this means he very justly as- 
cribes a considerable measure of the remarkable exemption they 
enjoyed from this disease. 

The moral faculties in the state of activity, are productive of 
internal sensations that are extended into the viscera, and are of 
a painful or pleasurable character. The moral faculties are, how- 
ever, so closely concatenated, it seldom occurs, that any one is 
excited alone; they most commonly act, as it were, in groups; 
and those sometimes of very opposite tendency are associated in 
the excitement ; hence result mixed sensations, in which pleasura- 
ble and painful feelings both prevail. 

The emotions and passions, as they are termed, are not a single 
moral faculty excited into activity, but a combination of faculties, 
which varies infinitely, although some one, more prominent than 
the rest, imparts the general character to the passion. On this ac- 
count, it is almost an impossibility to analyse the passions, as 
they are represented in different individuals, for, in no two will 
precisely the same combination of faculties, the same impres- 
sions, and the same ideas exist, in circumstances apparently the 
same. For this reason the effects of the same passion differ ma- 
terially in their influence over the viscera and the actions of the 
economy. 

The moral faculties, it was mentioned,* are composed of two 
orders: — the propensities, established in the interests of the or- 
ganization ; and sentiments, provided for the constitution of so- 
cial existence. The first, intimately associated with the viscera, 
are the most exciting in their action, and diffusive and energetic 
in their influence. The last, when they act alone, seldom pro- 
duce sensations of vividness, or that state of action which is de- 
nominated passion. They are, however, frequently united with 
the propensities, and, then, from the intensity of their excite- 
ment, assume that character. 

The modus operandi of the passions, in producing their effects 

* Page 214. 
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on the different organs of the economy, is not known. We have 
no knowledge of the force or active power, generated in the 
nervous system, and which is its agent in accomplishing the va- 
ried phenomena to which this system gives origin. Whatever 
this may be, it is possessed of exceeding subtility, and either 
moves or vibrates with a rapidity that is inconceivable and im- 
measurable by the human understanding. Hence the instanta- 
neous perception of an impression, in the point where it is made, 
though in reality it has traversed the nerves, been repeated in a 
cerebral organ, and returned back to the place where first de- 
veloped; hence too the velocity of thought, and the instant trans- 
mission of moral emotions, and the excitement of the passions 
into the organs of the economy. 

Two effects result from the operation of the passions. The 
first is excitement of the cerebral organs, or of the brain; and the 
second is a strong impression on the nutritive and secretory or- 
gans, and the tissues of the organization, often disturbing their 
functions, and deranging their organic actions. 

The first, or the excitation of the brain, is apparent in the in- 
testine sensation of fulness experienced in the head; the head- 
aches that supervene on lively emotions; the flushed countenance 
and injected eyes of those whose passions are highly excited: how 
common is it for the passions to occasion hysterical paroxysms; 
they have been known to cause delirium and mania; and fatal 
apoplexies have been induced by the excessive congestions they 
have invited into the brain. 

The second order of effects are more common, and probably 
more striking. No one will contest the influence of the moral 
emotions, and the passions over the heart. In common language 
they are placed in this organ, so frequently does it respond to 
their stimulations, and so entirely is it placed under their govern- 
ment. The same is true of the organs of respiration, which are 
simultaneously influenced with the heart : in familiar observation 
the feelings of the breast are synonymous with the passions. 

In violent moral excitement, death has been induced by rup- 
tures, and by spasms of the heart; and by haemorrhages from the 
lungs. Morbid affections of the heart, its chronic irritation, and 
enlargement, are frequently to be traced to the excesses of the 
passions. How often, in violent grief, is heard the exclamation, 
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" oh, my heart will burst !" Several of the cases of enlargement 
of the heart, that have been under my care, were brought on by 
moral causes, originating in domestic afflictions. The vivacity of 
the moral emotions in women, will give a probable explanation 
of the greater frequency of the diseases of the heart in them, 
than in men; the proportion of which is, as four or five to one. 

Next to the heart and lungs, the stomach takes rank, as to its 
susceptibility to moral impressions. Every one is conscious of 
the various sensations referred to the epigastric region under the 
excitement of the passions, especially those of a painful nature. 
Digestion is frequently interrupted, sometimes suspended, and 
vomiting produced, by lively moral emotions. 

The secretory organs manifest this influence in a striking man- 
ner. The bile is sometimes poured out so freely, in some pas- 
sions, especially anger and jealousy, as to be ejected by the sto- 
mach, to jaundice the skin, and cause diarrhoeas. The urinary 
organs, it is well known, are likewise stimulated, and their se- 
cretion rendered profuse. The saliva, it is said, is changed in its 
properties, and even acquires poisonous qualities in extreme pa- 
roxyms of anger. Nothing is more familiar than the effect of 
moral emotions in arresting the secretion of mucus in the fauces, 
producing thirst, and huskiness of the voice ; their influence over 
the lachrymal secretion is a circumstance of too common observa- 
tion to be more than intimated. 

The muscular system, both of voluntary and involuntary move- 
ments, displays the controlling agency of the moral faculties in an 
eminent degree. Those muscles, whose actions cause the expres- 
sions, picture, constantly in the face, the interior feelings; but the 
whole of the locomotive apparatus becomes affected in the more ac- 
tive operations of the passions; as in anger, which gives to them 
force, energy, and great mobility; or in fear, which debilitates and 
throws them into tremulous movements. Epileptic convulsions 
are, often, established in this manner, and once commenced, it 
becomes almost an impossibility to prevent their recurrence. 

The visceral or involuntary muscles exhibit decidedly the per- 
turbating power of the passions extended into the organism. Sud- 
den emotions, as of fear, terror, &c. often effect an immediate 
evacuation of the bowels, and a discharge of urine from the blad- 
der. Feelings of a lighter character will cause this last operation: 
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diffident individuals when they appear in public experience con- 
tractions in the bladder, and are forced to empty its contents, 
which they find it difficult to retain. The precipitated movements 
of the heart, and the inverted action of the stomach have already 
been noticed. In these facts we have the demonstration, that the 
brain is capable of transmitting an impression, or action, into the 
organs placed under the more immediate domain of the ganglionic 
system of nerves, or the sympathetic; and that this system is not 
independent of the cerebral organs. 

The influences of the passions that have been signified are in- 
stant in their production : they result from the commotion, with 
which the whole nervous system is agitated; and which seems to 
be a fluctuation of its principle, agent, or energy, impelled with 
sudden impulses from the central nervous organs, into the whole 
of the nervous ramifications connected with them. These pheno- 
mena are, then, purely nervous, and belong to the category of 
nervous irritations. 

The effects of moral commotions are not, however, limited to 
the production of mere nervous disturbances, and the phenomena 
of nervous irritations. Sanguine irritation is occasionally deve- 
loped, congestions are formed, and inflammation may be a conse- 
quence of the incessantly reiterated, or continued action of the 
moral affections. The depressing passions and sentiments, grief, 
sorrow, wounded pride, a quick moral sense of injustice, or of suf- 
fering unmerited misfortunes, become causes of chronic inflam- 
mations in the digestive organs, terminating in the formation of 
squirri, corroding ulcers, and other varieties of disorganization, 
and change of structure. The chronic gastritis, of which Napo- 
leon was the victim after a protracted agony, most probably, had 
this origin, acting in concert with the deleterious agency of the 
insalubrious climate, to which he was condemned, by the policy 
of the English government. For, to the profound mortification 
he experienced in the utter blasting of his schemes of personal 
ambition and family aggrandizement, to which he had sacrificed 
the exalted glory of being the political regenerator of Europe, 
the excessive sensitiveness of his character exposed him to inces- 
sant annoyance and vexations from the petty malice of his vulgar 
gaoler. He forcibly describes his sufferings from this cause, 
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when he declares, it was killing him with pin thrusts, (coups 
d'epingles.) 

But, if the disturbances excited by deep moral impressions be 
sufficient to awaken inflammations, they are infinitely more to be 
dreaded when inflammations already exist. In no part of the 
management of disease is a higher degree of skill, tact, discern- 
ment, and talent required, than in the regulation of the moral im- 
pressions, and the government of the emotions and passions of 
patients, especially in acute and very critical cases. There are 
moments when existence hangs suspended as by a thread, and 
which the slightest moral agitation, or the depression of gloomy 
sentiments, would immediately dissever. This circumstance ren- 
ders the recovery of the fearful in severe diseases, always diffi- 
cult, and often is the cause of a fatal issue with them. The dis- 
astrous influence of nostalgia has already been noticed; and which 
can only be remedied, by presenting to the mind the speedy pros- 
pect of a restoration to the friends and home, whose absence is 
so deeply regretted. Care must sedulously be taken in those who 
are concerned in extensive affairs, to disengage their minds from 
them, and particularly to conceal, until their recovery, any un- 
pleasant occurrence that may have taken place. I attended a gen- 
tleman, whose affairs had become embarrassed, though not sus- 
pected, in an attack of fever. He appeared to be rapidly approach- 
ing to convalescence, and was sitting up. A disagreeable circum- 
stance in his bank business was imprudently communicated to 
him; an immediate aggravation of the disease ensued, great dis- 
tress was brought on, and a fatal result followed in a few days. 

An understanding of the effects derived from the passions, of 
the ill consequences resulting to the organization from their 
abuses, and the highly pernicious tendency of their excesses over 
the functions, and the structural constitution of our organs, while 
it is important to the medical practitioner, and demands from him 
a constant attention, is not less valuable to the moralist. No mo- 
tives, in the generality, govern man with a greater force than 
those which regard his interest, his safety, and his happiness. 
But the precepts of moralists have generally been too refined for 
the vulgar comprehension; and too abstract and metaphysical in 
their rationale to impart to them a sustaining power in the con- 
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flict with present and pressing temptations. They have not been 
connected sufficiently with his organism; they have hot been, in 
an adequate manner, made identical with his pains and his plea- 
sures, his happiness and misery, his preservation and his de- 
struction. Morals, in nature, are based on physiological princi- 
ples. Let it be understood, that Divine wisdom has so ordained, 
that the abuse of our natural faculties, or vice, is not a mere vio- 
lation of an arbitrary command; that it is the self-infliction of po- 
sitive injury on the well-being of our organs, and its continuance 
will jeopardize existence; that it entails not only future retribu- 
tion, but present punishment; that it involves not only moral suf- 
fering, but inevitably produces physical disorders, causes physical 
pain, even physical tortures, the escape from which makes death 
a blessing; and there are presented to the mind a combination of 
motives, appreciable by every understanding, and will be dis- 
puted by none, the most powerful that can be framed to fix the 
determination, fortify the will, and enable it to resist corrupting 
propensities, and control dangerous passions. 

Not less important is it to the physician, and to the moralist, to 
be aware of the influence exercised by the viscera over the ope- 
rations of the moral faculties and the excitation of the passions. 
This was formerly alluded to, as connected with pathology, and 
is now mentioned chiefly in relation to morals. It is a prolific 
source of crime, and should be a subject of prominent interest in 
moral instruction, and the principles of self-government. Irrita- 
tions developed in the viscera, more particularly the gastric and 
genital organs, by their sympathetic irradiatipn on the cerebral 
organs, bring them into a similar state of irritation, increase their 
susceptibility to impressions, and quicken their activity. But 
the association of the viscera is most direct and intimate with the 
moral faculties, which thus participate the most directly in the mor- 
bid irritation of the viscera. In this state, the result of moral im- 
pressions is not in accordance with their natural order, but occa- 
sion explosions of passion, moral agitations and determinations, 
that appear unaccountable to those who have not been taught, or 
accustomed to appreciate, this influence of visceral irritations over 
the moral faculties. Individuals whose propensities are strongly 
developed, if they would avoid the commission of criminal acts, 
let them most cautiously refrain from heating food and stimulat- 
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ing drinks; and the rule is equally imperative on all, who may 
be engaged in personal controversies and disputes, which elicit 
irascible feelings. No one can answer for his actions, or foresee 
the consequences they will involve, who disregard this precept. 
Such constantly are surprised, and hurried into the perpetration 
of an act, of which, at the 'time, they scarcely have a conscious- 
ness. On the examination of culprits, it is a common declaration, 
when a crime has been committed under the combined influence 
of angry passions and liquor, though not absolutely intoxicated, 
that they were not conscious of what they did, and are ignorant 
of the circumstances that occurred. This is not a pretext, but a 
truth. The intellectual faculties are dethroned in the raging of 
the moral commotion; all impressions, feebler than those of the 
excited organs, are neutralized, or engulfed in the vortex of the 
passions; and all the energies of the moral and physical being are 
diverted into one direction, and concentred on one act. Innume- 
rable are the catastrophies and crimes, and inconceivable the 
amount of human misery, that would have been prevented by the 
timely loss of a little blood, a few days of abstinence, or even the 
drinking of cold water. 



CHAPTER VI. 

Function of Voluntary Movements. 

The means of existence, in the superior order of animals, are 
placed exterior to themselves, and reproduction is reposed in 
the concurrence of sexes. The power to move the whole, or a 
part of the body, for the accomplishment of these objects, and to 
guarantee its preservation, was a necessary provision. This end 
is attained by the arrangement of the apparatus and function of 
locomotion, or voluntary movements. 

The functions discussed in the preceding chapter, bestow the 
capacity to perceive exterior substances, to determine their quali- 
ties and relations to the organism, to acquire a consciousness of 
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the wants, to devise the means by which these are to be gratified, 
and to direct the measures for individual preservation and social 
government. But they are devoid of executive power, and ne- 
cessitate a system of organs subservient to their purposes, and 
adapted to give effect to their determinations. The possession of 
sensibility demands, of necessity, volition and locomotion: they 
are always concurrent. 

The voluntary movements are executed by muscles, which are 
subjected to the control of the will. The power to excite the con- 
tractions of the muscles is distinct from, though put into exercise 
by, volition; for the muscles of voluntary movements are often 
forced into actions without the will, and even in opposition to its 
dictates. Besides, there are muscles whose contractions are en- 
tirely independent of volition, over which it does not exercise 
the slightest influence; such are the heart and muscular tunics of 
the alimentary canal and of the uterus: while a third class of 
muscles, though controlled to a certain extent, and for the per- 
formance of special purposes, by volition, are, nevertheless, com- 
pelled to obey another power, acting under the instincts, wants, 
or internal sensations, and which the will cannot prevent when 
they become imperative; such are the diaphragm, and muscles of 
respiration, the muscles concerned in defecation, and urination. 

The voluntary movements being established for the profit of 
the organization, under the functions of relation, must be in cor- 
respondence with these organs by nervous connexions. Hence 
the apparatus by which they are effected is complicate, and con- 
sists of different kinds of organs. It is composed — #, of nervous 
organs, whose peculiar office is to excite muscular contractions; 
b, of muscles, in whose contractions reside the force to accom- 
plish movements; and c, bones, or other solids, the parts requir- 
ing to be moved. A slight expositive examination of each, will 
tend to the illustration of their respective modes of action, rela- 
tions, and the nature of the morbid lesions, of which they are the 
seats and the cause. 

§ 1. Of the Nervous Organs of Voluntary Movements. 

The general description of the nervous system was made, and 
its various offices was designated, previously to treating of the func- 
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tions of relation.* It may be here repeated, that the anterior 
columns of the spinal marrow, and portions of the medulla ob- 
longata, are the nervous structure immediately concerned in the 
production of muscular contractions. The muscles of locomotion, 
and all those submitted to the will, are held in connexion with 
these portions of the nervous organs by nerves, and are suscepti- 
ble of voluntary movements only during its maintenance. When 
the correspondence between them is destroyed, volition can no 
longer influence their contractions. That this power does not re- 
side in the brain, is evidenced by the persistence of muscular 
contractions, after the functions of the cerebrum have been de- 
stroyed in disease; after decapitation, which, in some animals, 
does not destroy movements, as in the tortoise and the viper; and 
which were observed by Le Gallois in the hare. 

In the late experiments performed by Flourens, Magendie, and 
Serres, with the view to determine the functions of different por- 
tions of the nervous structure, the ablation of the cerebral he- 
mispheres was found to produce stupor and perfect insensibility, 
but the power of motion continued unimpaired. 

The nervous organs, in which resides the power to excite 
muscular contractions, it appears, then, to be very conclusively 
established, are the anterior columns of the spinal marrow and 
the medulla oblongata. It is a question, however, that remains 
to be decided, whether this power is common to the whole of the 
structure indicated, or is located in a part where it is generated, 
and merely communicated or transmitted by the remainder. The 
experiments performed by Flourens, go far to determine a loca- 
tion for this power, which is the medulla oblongata, immediately 
adjacent to the origin of the pneumo-gastric, or eighth pair of 
nerves. If a division be made immediately below this point, mo- 
tion ceases in all the voluntary muscles receiving nerves from 
the spinal marrow: it remains perfect in those whose nerves pro- 
ceed from, or above this point. When the division is effected 
immediately superior to the origin of the eighth pair of nerves, 
movements cease in the muscles whose nerves arc above the le- 
sion, while they remain, in all those supplied by the spinal mar- 
row, below it. The same observations prevail in respect to scn- 

* Pages 130, 131. 
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sation, and, thus, is established the fact previously announced,* 
that the medulla oblongata is a vital centre, holding all the vital 
phenomena in immediate subordination. 

Voluntary movements are, however, commanded by volition, 
which is cither a distinct intellectual faculty, or, what is not im- 
probable, the operation of a faculty, intellectual or moral, in ac- 
tion, exciting the movements which its determinations may com- 
mand. Either view supposes the action of a cerebral organ, as 
the excitant of the nervous power, placed in the medulla oblon- 
gata, which, being directed on the muscles, throws them into 
contractions. Thus, voluntary movements always require, as one 
of their conditions, the action of a cerebral organ. 

The movements demanded by volition, in general, necessitate 
the simultaneous contractions of different muscles: they must, 
consequently, be coordinated to accomplish the movement willed. 
This office, strong probabilities lead to a belief, and which have 
already been detailed,! may be attached to the cerebellum. 

But, that the nervous stimulation of the central organ of the 
medulla oblongata, or spinal marrow, be directed on the muscles, 
they must be connected with those organs; and this is accomplished 
by nerves. The larger portion of these proceed from the anterior 
columns of the spinal marrow, though some pass direct from the 
medulla oblongata, and, entering into the muscles, are there dis- 
tributed amongst its fibres. MM. Prevost and Dumas have 
shown that the nerves are not lost in, and become continuous 
with the muscular fibres, but remain distinct from them. The 
nerve, and its first branches are observed, in muscles, to be ar- 
ranged in tortuous lines, without fixed direction: while the mi- 
nute filaments that are given off traverse, invariably, the fibres 
at right angles, and return to unite again with the same nerve, 
or to anastomose with an adjoining branch. By this distribution 
a nerve terminates, in muscle, in the formation of innumerable 
fine loops; an arrangement entirely distinct from that observed 
in the organs of sensibility, in which the nervous filaments ap- 
pear to assume an expansion approaching to the character of a 
membrane. 

The nervous organs of the voluntary movements are thus seen 
1 

* Pape 200. -j- p n ge 202. 
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to be — a, a cerebral organ, exciting volition; b, an organ in the 
medulla oblongata, exciting muscular contraction; c, the anterior 
columns of the spinal marrow, and nerves connected with them, 
which transmit the nervous excitement to the muscles. 

§ 2. Of Voluntary Muscles and their Contractions. 

Muscles were partially described when treating on the tis- 
sues.* The filaments of muscular fibres, of which muscles con- 
sist, united by cellular membrane, are intermingled with arteries, 
veins, lymphatics, and nerves. The primary filaments of mus- 
cles have been clearly shown by Edwards, Home, and Bauer, to 
be composed of globules, corresponding to the uncoloured glo- 
bules of the blood, connected by an elastic medium. The red 
colour possessed by most muscles, is not the proper colour of the 
fibre, but arises from the blood contained in them; for by wash- 
ing and maceration they become colourless. 

The muscular fibres, in repose, are always straight, and each 
extends the whole length of the muscle, though they have va- 
rious dispositions in different muscles. 

Muscles are not wholly constituted of the above filaments, but, 
at their origin and termination, are albugineous, or are composed 
of fibrous tissue, forming aponeuroses and tendons, by which they 
are implanted into the parts to be moved. The filaments are 
united to these in a manner not ascertained, yet, with so much 
firmness, that either may be ruptured, but the two never se- 
parate. 

The muscles are the active agents of motion, and their power 
resides in their capacity of contraction. When a muscle con- 
tracts, it swells and shortens, becomes hard and rigid in propor- 
tion to the degree of the volition. The contraction of a muscle, 
it has been established by Dumas, Prevost, and Edwards, is the 
result of the disposition assumed by its fibres. They are ob- 
served to bend, and be inflected into angular zigzags in regular 
alternation; the flexion being effected at those points where the 
fibre is intersected by nerves. When the action of the muscle 
ceases, it becomes immediately relaxed, the zigzag disposition 
disappears, and the fibres resume their pristine straightness. 

* Page 74. 
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The causes that give to the muscular fibres this peculiar ar- 
rangement, when excited into action by volition, by galvanism, 
by mechanical irritants, or other agents, is not determined. The 
French physiologists, previously cited, are disposed to attribute 
this phenomenon to two currents of galvanic fluid, or nervous 
power, which they regard as nearly the same, attracting each 
other. This explanation is, however, no other than mere hypo- 
thesis, and wants the evidence of positive facts. 

Muscular contraction is attended with a peculiar sound, rea- 
dily perceptible, by placing a stethoscope, or a cylinder of light 
wood, over a muscle, and applying the ear to it, while the mus- 
cle is made to contract. It is also the deep rumbling sound heard 
when the ears are stopped with the fingers: and the roaring sound 
that appears to issue from a shell held to the ear, proceeds 
from the same cause. 

By the continued action of muscles, their circulation is aug- 
mented and excited; those most exercised acquire the deepest 
colour, and their nutrition is more active. In contracting, the 
blood is expressed, for the moment, from their fibres, and pro- 
pelled more rapidly into the veins. Hence muscular exertions in- 
crease the celerity with which the blood is returned back to the 
heart. 

The capacity of a muscle for contraction, is connected with the 
integrity of its circulation : the presence of arterial blood is a ne- 
cessary requisite, that it may possess the aptitude to experience the 
stimulation of nervous influence. A ligature applied to the ves- 
sels of a muscle, paralyses it with as much certainty, and, even, 
in less time, than the section or ligature of its nerves : and its 
susceptibility to contract by the stimulation of galvanism, is still 
more completely destroyed. 

The susceptibility to contraction, from the excitement of the 
nervous organs, or other causes, is inherent in the muscular fibre: 
it is the irritability of Haller, and the sensible organic contrac- 
tility of Bichat. Its exact nature is not known; but there ap- 
pears to me an impropriety, in placing it on the same line with 
the vital forces, as has been done by Haller and Bichat; it be- 
longs rather to the functions. Contraction is a functional act exe- 
cuted by muscular fibre, and put into action by appropriate agents, 
in whose deficiency it is quiescent. In this respect, it corres- 

34 
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ponds with sensibility, and with the senses; with all the func- 
tions, the offices executed by different organs, or excited into 
action by particular or specific agents. A vital force is in- 
cessantly in action, for, if withdrawn, the vital phenomena de- 
pending on it are destroyed. But muscular contraction may be 
suspended indefinitely, as in paralysis, without interfering with, 
or suspending any vital process or action. Its characters are those 
of a function, and not of a vital property. 

Long-continued exercise impairs this faculty in muscles; fa- 
tigue, or a sense of lassitude, which may be regarded as muscular 
pain, is induced; their contraction is with difficulty excited, and 
is executed with feebleness. The exercise of muscular activity 
always necessitates repose : and hence, voluntary actions, like all 
the functions of relation, are intermittent, These are additional 
circumstances tending to establish the fact, that muscular con- 
traction is a functional act, and not a vital property. 

On the cessation of life, the muscles contract and grow rigid. 
This state begins to show itself within an hour or two after death, 
and continues to augment for a period of twenty to thirty hours. 
As soon as decomposition commences, they become relaxed. 
These circumstances sometimes acquire importance in medical 
jurisprudence. On a late notorious trial for murder in Kentucky, 
when it was generally suspected an intention existed to screen 
the criminal, the judge assigned, as one of the reasons for setting 
aside the verdict, and granting a new trial, that the body was not 
stiff, and, consequently, could not have been dead some days, but 
must have been recently deprived of life. Whereas it was a 
proof that the murder had been committed several days previous 
to its discovery. 

The same causes that produce the stiffening of muscles, occa- 
sion coagulation of the blood; both processes have a strong ana- 
logy to each other; and, thus, is furnished an additional evidence, 
that the muscular fibre is constituted of the globules or fibrin of 
the blood — and that it is this fluid in a concrete state. 

Muscles cease to contract when their connexion with the nerv- 
ous centres is dissevered : their capacity for contraction notwith- 
standing continues, and may be excited into action by irritating 
the muscular fibre, or the extremity of the nerve supplying a 
muscle. This power is, then, independent of the nervous organs; 
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they merely furnish the appropriate stimulant exciting it into 
action. 

Contraction of muscular fibre is dependant on the following 
circumstances; a, the integrity of its structure; b, the presence of 
arterial, or oxygenated blood in its structure, requiring an inces- 
sant renewal; c, nervous, or other excitation. 

§ 3. Of the Bones. 

The two preceding portions of the apparatus of voluntary 
movements are the active agents of their production. The por- 
tion under consideration is passive, and is found only in a part 
of the animal creation. It constitutes the skeleton, and is the 
hardest part of the body, serving as its base and support, and for 
the attachment of other organs. Two offices are assigned to the 
osseous structure. The first is to form a protection to important 
organs, which it encloses in cavities, as the brain and the thoracic 
viscera; and the second is to serve as levers in locomotion, and 
for the implantation of the muscles by which the body is moved. 

The bones are formed of a cellular and vascular tissue, into whose 
composition enter, vessels, lymphatics, and, as M. Duveril and Mr. 
Swan have shown, nerves; and which is encrusted with saline and 
earthy matters. On the exterior they are covered with a fibrous 
tissue, called periosteum; the interior of the long bones is a canal 
lined by a vascular membrane, named medullary, secreting an 
oily fluid, called marrow, whose use is not well known. In the 
spongy bones having no canal, a similar fluid is exhaled into the 
cells they contain within them. 

In a healthy condition bones do not manifest sensibility; but 
when inflamed, and the order of their nutritive actions are, con- 
sequently, changed, they undergo a complete metamorphosis in 
their structure, and they acquire an acute sensibility. 

The bones are connected together by an arrangement, which 
is termed articulation and joints. In some instances it admits of 
motion of various degrees of freedom; and in others the bones are 
immoveably attached. The articulation is never made by the im- 
mediate juxta-position of the bones, but by the interposition of a 
particular substance, called cartilage. The bones are also further 
united, and their articulations strengthened and completed by va- 
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rious other media of connexion, as ligaments, fibro-cartilage, 
fibrous capsules, and synovial membranes. The capsular liga- 
ments of the different joints have been shown by Dr. Godman to- 
be a continuation of the fascia covering the muscles.* 

The bones consist of gelatin combined with phosphate of, lime, 
from which they derive their solid structure. The cartilage and 
fibro-cartilages, connecting them together, are of similar com- 
position, but possess less of the earthy salt. The ligaments and 
capsules of the articulations, like the periosteum, or exterior cover- 
ing of the bones, belong to the fibrous tissue. 

The interior of the joints is lined with a membrane, having a 
strong resemblance, as to form, structure, and functions, to the 
serous membranes, and has been named by Bichat synovial; it 
furnishes the lubricating fluid of the joints, called synovia. 

By this arrangement the bones, forming the skeleton, and 
imparting the requisite solidity, to give support and de- 
fence to the mass of the organs, are capable of being moved 
on each other, in various manners, by the forces applied to 
them. 

§ 4. Conditions and Production of Voluntary Movements. 
* 
From the preceding examination, voluntary movements are 

shown to be accomplished by different organs, each executing a 
special office, and the whole concurring to the same end. The 
organs that are active in this operation, are a cerebral organ ex- 
ercising volition, and directing the particular movements; espe- 
cial nervous organs having the power to excite muscular con- 
tractions; and the muscles executing contractions. 

That voluntary movements may be executed, two conditions 
are required; the first is, the natural state of each of these struc- 
tures; and the second, the maintenance of the connexion between 
them. 

A pathological condition of the brain, suspending the intellec- 
tual faculties; or, their temporary suspension from excessive ine- 
briation, and the narcotism of opium, by preventing the exercise 
of volition, render these acts impossible. 

• Anatomical Investigations by John D. Godman, M. D. Philada- 
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A similar state of the organs of the medulla oblongata, by de- 
stroying the action of the nervous exciting power, renders the 
will impotent, and the contraction of the muscles cannot be ef- 
fected. This occurs in some cases of palsy, when an effusion of 
blood exists in this part of the encephalon. 

The muscles themselves may also be rendered incapable of 
contraction by a pathological state. Thus, when highly inflamed, 
their contractions cease, and movements are not executed. 

The destruction of the second condition, occurs in various 
morbid states of the anterior columns of the spinal marrow, and 
the nerves proceeding from them to the muscles; or by their di- 
vision, &c. all of which cause paralysis in the muscles, by inter- 
rupting the action of the nervous organs on them. 

In the production of this order of movements, the action of the 
cerebral organs, or volition, bears the first rank. Two opinions 
have been promulgated in respect to this intellectual operation. 
Metaphysicians have uniformly regarded volition as a faculty, of 
the same nature, and on the same level with the, other faculties 
of the intellect. Some physiologists entertain the same doctrine, 
as to the separate and independent character of volition, be- 
lieving it to be exercised by a special organ; but the more com- 
mon, and, as I conceive, correct opinion of this school, refers it 
to the activity of the organs. 

Volition, in this view of its production, is a result of the ope- 
ration of any of the faculties; it is the determination of that whose 
activity at the time is most exalted, whose especial organ is most 
excited, and whose power is directed with greatest energy on the 
organs in the medulla oblongata, excitative of muscular con- 
tractions. 

In this manner are commanded the actions in harmony with 
the predominant faculty, procuring its gratification, satisfying the 
desires it had created, and allaying the excitement of its organ. 
Volition is no other than the supremacy of a faculty or organ 
in directing the actions. They are, consequently, governed al- 
ways by the physical state of the organs. It is now easy to un- 
derstand, in a moral point of view, the vast importance of regu- 
lating the moral faculties, of preventing the too frequent exercise 
of the propensities of vicious tendency, and to avoid the forma- 
tion of improper habits. Every organ is invigorated by the fre- 
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quent repetition of its actions; and those most developed, and 
whose energy of action is most intense, are masters over the 
others. In those of the intellect, they impart the general disposi- 
tion, or form the character of the individual. Whoever would wish 
to escape the commission of improper acts, let him avoid placing 
himself in situations where the propensities exciting them will 
be strongly called into action, unless he has opposite propensi- 
ties, or the higher faculties of sufficient energy to counteract, and 
that have been disciplined to subdue them. 

From no source has, probably, flowed more moral disorder, or 
any cause been more productive of individual ruin, than the be- 
lief, that the will is an independent and controlling power, capa- 
ble at pleasure of mastering the passions and propensities, and 
directing of itself the government of our actions. Deluded by 
this mistaken confidence in self-government, the passions are per- 
mitted to acquire an ascendancy over the faculties, and too late are 
they found to be uncontrollable, though easily commanded, had 
their excitement in the commencement been avoided. Numerous 
are the individuals who have, in this manner, been surprised into 
crime, and the perpetration of acts, they had believed themselves in- 
capable of committing, and against which they had supposed them- 
selves completely fortified. The petition embraced in the Divine 
prayer, "keep us from temptation," is founded on a thorough 
knowledge of human nature, and is a comprehensive precept of 
morals. 

§ 5. Pathological States of the Organs of Voluntary Move- 
ments. 

The voluntary movements may be pathologically affected in 
any portion of the different apparatus concerned in their produc- 
tion. These morbid affections are various, and will be most 
clearly understood as exhibited in the different organs of volun- 
tary motion. 

a. Nervous Organs. 

In that degree of excitement of cerebral organs, and activity 
of passions, constituting Fury, volition may be regarded as in a 
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morbid state, for it impels to actions having no correspondence 
with the impressions actually made, and which the individual 
cannot govern or command. 

In ecstasy, formerly noticed, a single organ appears to be in a 
state of high permanent excitement, reducing the mind to a sin- 
gle sensation and idea, and producing a fixed volition, somewhat 
analogous to a spasmodic action, maintaining the body in an im- 
moveable position, with rigidity and contraction of the muscles. 
Catalepsy is an affection belonging to this order. Volition, and 
the exercise of the intellectual and moral faculties, in this disease, 
appear to be in a torpid condition. The position given to a limb 
is retained immoveably, however awkward and painful it may 
be; sensation is suspended, and volition is entirely mechanical. 

The organs in the medulla oblongata, excitative of muscular 
actions, will produce those actions whenever they are irritated. 
The same observation is equally applicable to the spinal marrow, as 
it respects the muscles supplied with nerves below the point where 
the lesion exists. Thus, any mechanical irritation of either of those 
structures causes convulsive motions in the muscular system of 
relation. But they are liable to become involved in the irrita- 
tions developed in different parts of the economy, and transmitted 
to them by the nerves. When these irritations possess a patho- 
logical intensity, convulsions and spasms are produced. The 
first, or convulsions, are caused by irritations awakened in the 
medulla oblongata, and, then, are accompanied with more or less 
of disturbance in the cerebral organs; the last, or spasms, result 
most generally from the spinal marrow, and are unattended by 
any affection of the cerebral structure, its faculties acting in a na- 
tural order. 

The voluntary movements, in this manner, are thrown into 
violent action without the concurrence of volition, or of any of 
the psycological faculties. Individuals of a nervous temperament, 
whose stomachs are in a state of irritation, by taking indigestible 
food, or drinking ardent spirits, will often have their muscular 
system excited into violent efforts, approaching to convulsions. 
They possess, however, a perfect consciousness of their actions, but 
are incapable of commanding them, or restraining the violence of 
their proceedings: in this the affection differs from convulsions. An 
intense and distressing sensation is experienced in the epigastrium. 
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In children convulsions are often excited by indigestible food, 
by worms, and by fecal matters, in the stomach and intestinal 
tube. The irritations excited on the mucous tissue of the alimen- 
tary canal, are irradiated on the medulla oblongata and cerebrum, 
whence arise the disordered movements of the muscular system. 

Epilepsy has a similar origin. The paroxysms of the disease 
are immediately excited by irritations originating in different or- 
gans, most commonly the stomach and alimentary canal, or ge- 
nital apparatus, and reflected on the encephalon. 

Hysteria belongs to the same order of affections, and has nearly 
a similar mode of production. The cerebral organs are, how- 
ever, less deeply involved, and consciousness is not entirely sus- 
pended. 

When the structure of these organs becomes seriously affected 
by disorganization, or compression from effusion, their functions 
are destroyed, and paralysis of the muscles ensues. The stimu- 
lation of volition, either is no longer experienced by the excita- 
tive organs of the medulla oblongata, or, if the lesion exist in the 
medulla spinalis, the stimulations of those organs is not trans 
mitted. The muscles in paralysis have not suffered in their ca- 
pacity for contraction; they do not act, solely because they do not 
receive the nervous influence required for that purpose. 

The nerves conducting the nervous stimulations to the mus- 
cles, are not often separately affected, so as to prove a source of 
disease, in the voluntary motions. Cramps, which are spasms of 
a single muscle, or of the muscles of a single limb, most probably 
depend on an affection of the nervous cords connecting the mus- 
cles with the nervous centres. They may depend on the same 
condition of the nerves of motion, that neuralgia does on the 
nerves of sensation. 



b. The Muscular Organs. 

The pathological condition of the voluntary muscles, seldom 
proves a cause deranging the locomotive movements. So little 
are they exposed to receive aggressive impressions of any kind, 
the range of their morbid affections is restricted to narrow limits. 
They are subject to occasional inflammations. It rarely com- 
mences in this structure, unless proceeding from direct violence, 
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but most commonly is extended to it from adjoining tissues. 
When inflamed, muscles are incapable of executing contractions. 
The principal obstacle to the performance of locomotive move- 
ments on the part of the muscles, proceeds from their intimate 
association with the fibrous tissue, covering them as fascia, or 
connected with them as aponeuroses. This tissue is the frequent 
seat of inflammations, constituting rheumatism, especially in the 
ligaments of the joints. These, Dr. Godman has shown, are con- 
tinuous with the fasciae of the muscles, and, hence, the ready 
transmission of rheumatic inflammation to them from the articu- 
lar ligaments. In this state muscular contractions cease, or are 
very imperfectly executed. 

c. The Bones and Ligaments. 

The integrity of the bones and articular connexions, is indis- 
pensable for the performance of locomotion. Fractures and dis- 
locations entirely incapacitate them for this object. The bones 
are besides attacked with inflammation; they become vascirlar 
and sensible; they soften, and sometimes a portion of them dies. 
The nutritive action is in some instances defective, the earthy 
part is not formed in its due proportion, the gelatin is in excess, 
and the bones lose the firmness requisite for their proper office. 
This state is rachitis or mollifies ossium. 

Inflammation attacking the cartilages, the ligaments, or the sy- 
novial membranes of the joints, produces incapacity for locomo- 
tion. This is seen in gout and rheumatism; when the last mem- 
brane is affected, a great accumulation of fluid occurs in the 
joint. 

§ 6. Of the Manner in which Voluntary Movements may act 
as Pathological Causes. 

That the exercise of the nervous organs of locomotion, ever 
proves a source of disease to them, is unknown, and it is proba- 
ble, the excitement from the performance of their functional acts, 
in locomotion, is never sufficient to become morbid. It is never- 
theless true, that anger and rage increase in violence with the 
gesticulations and movements expressing the feelings; and soon 
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subside when the body is kept quiescent. This may in part be 
the effect of increase of excitement by the exercise of the nervous 
organs of locomotion. 

Muscular contraction is attended, like every other functional 
action, with excitement of the organic actions. The circulation 
is rendered more active, the nutrition of the muscles more vigo- 
rous, and they acquire the fullest development of which they are 
susceptible. When the exercise of the muscles is prolonged, the 
limbs feel stiffened; a sentiment of lassitude is experienced; 
the contractions of the muscles are enfeebled, and performed 
with difficulty. These disappear on repose, which they strongly 
solicit. But, if the movements should be excessive in violence 
and duration, the increased determination of blood, and augmen- 
tation of excitement, will eventuate in the inflammatory state; the 
functions of the muscles will, then, be suspended,or impossible,and 
even suppuration may ensue. From the irritation experienced in 
the articulations, rheumatism, with other affections of the joints, 
are induced. Such are the local consequences of excessive mus- 
cular exercise. 

General effects follow often from the same cause. Fever is ex- 
cited, requiring at times sanguine depletion to subdue it. The 
nervous system is exhausted, and inflammation of the viscera es- 
tablished, more especially if stimulants and a full alimentation are 
taken freely during the period of the exercise, or immediately 
succeeding it. 

Exercise of the voluntary muscles aggravates all acute inflam- 
mations, by the increased activity imparted to the circulation. In 
the irritations and structural derangements of the heart, and the 
pulmonary organs, it is of marked disservice. By returning the 
blood rapidly back on the circulating apparatus, it increases the 
labour of the heart, and accumulates the blood too rapidly in the 
lungs, in which the area for its transmission is considerably re- 
duced. The injudicious recommendation of exercise in the dis- 
eases of the thoracic organs, I have known to be productive of 
great distress to the patient, and of aggravation to the disease. 

"Violent muscular exertions, continued for a considerable pe- 
riod, by the velocity and force imparted to the circulation, and 
the consequent hurried action of the heart, excite inflammation 
in that organ, terminating in hypertrophia, enlargement, or other 
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derangement of its structure. I have met with two instances of 
organic disease of the heart, brought on by over-exertion in 
working engines for the extinguishment of fires. Other organs 
suffer from this cause, and hernias, or the protrusion of some of 
the abdominal viscera from that cavity, originate in this manner. 
The muscles themselves are sometimes ruptured by excessive ef- 
forts; this has occurred to the diaphragm, and death been the con- 
sequence. 

§ 7. Of Exercise as a Means of Maintaining Health. 

Exercise of the muscles is the most effective of the resources 
of hygiene, when directed on proper principles, and alternated 
with repose. The general effects on the health, accord with the 
numbers of the muscles brought into action, and the energy of 
their exercise. The excitation of the organic actions is extended 
throughout the economy, and all the nutritive functions expe- 
rience an evident invigoration. No other mean more effectually 
counteracts the disposition to the formation of congestions, and 
a sluggish circulation of the fluids, particularly in the viscera. 

A distribution of the fluids amongst the organs, proportioned 
to their functions, and activity of the organs, graduated to their 
powers, are the conditions for the enjoyment of health. Regu- 
lated exercise accomplishes these objects. The continued ex- 
citement of any of our organs, disposes them to diseases of irrita- 
tion, deterioration of their structure, and disorder of function; 
while it places some other apparatus in a reverse position, by ab- 
stracting its fluids, and diminishing its excitement. The irregu- 
larities induced in this way are rectified by appropriate exercises. 
The muscles, when in action, operate as a diverticulum to the in- 
terior viscera where the sanguine fluid has accumulated, by their 
excitement attracting into them an additional amount of blood; 
and, at the same time, their action bestows new vigour op the 
circulatory movements of the fluids. 

Exercises are active, passive, and mixed: each possesses its 
peculiar advantages, and is to be employed according to the in- 
dications attending the individual. The constitution, the tem- 
perament, the predisposition to disease, the actual disease, the ir- 
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regularities and defects of form intended to be redressed, all ex- 
act particular modes of exercise. 

For these reference must be had to works on hygiene and 
gymnastics. I shall here confine myself to the two follow- 
ing remarks; 1st, that the practice of corsetting young girls, 
by condemning the muscles of the back, intended to support 
the spine, and the muscles of the chest employed in respira- 
tion, to a state of almost total inaction, prevents them from 
attaining the size or energy requisite for the performance of 
those offices. The necessary consequence is, that curvatures of 
the spine result from the bones composing it losing their natural 
support, and the back becomes crooked; the chest is prevented 
from expanding; and the lungs and heart, being crowded and 
compressed, cannot execute their functions in a manner requisite 
for the maintenance of the healthy actions of the organs, and are 
themselves subjected to disease. To this practice is to be ascribed 
no inconsiderable amount of the rapid increase of pulmonary af- 
fections, and diseases of the heart, affecting females in a most un- 
due proportion; and of the deformities observed in fashionable 
circles in the large cities of Europe and this country. At least 
one female in six, at this period, is in the condition I have de- 
scribed, and relies on artificial means to conceal the defects, ori- 
ginating in an absurd and tasteless fashion, acting in opposition 
to nature, destroying the symmetry of form, and the grace of 
motion, that can emanate alone from the full development of 
the frame, and the unconstrained freedom of its movements. 

2d. When curvature of the spine has been brought on by 
feebleness of the muscles of the back, exercises adapted to bring 
them into action, are infinitely more efficacious for its removal, 
than mechanical beds, and other mechanical contrivances, in which 
this essential requisite is overlooked. 
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CHAPTER VII. 

On the Expressions. 

The wants of the physical organization, and the helplessness 
attached to certain stages of existence, and which accidentally 
may supervene, producing a dependency upon external aid, cre- 
ated the necessity of a mutual communication between animals. 
All animals are, consequently, endowed with the faculty of com- 
municating, in various modes, to those of their own species, and, 
in a certain degree, to those of other species, a knowledge of their 
wants, and thus inviting the extraneous assistance indispensable 
to their gratification, and often to individual preservation. 

To most beings power is bestowed to provide for their protec- 
tion, or the means of their subsistence. But this power is exer- 
cised frequently at the expense of others; and, under the govern- 
ment of violent and destructive passions, may prove hazardous to 
the existence of those against whom it may be directed. That 
those whose safety is thus threatened, should be placed on their 
guard, and receive timely warning of their danger, is an addi- 
tional reason, that the internal emotions, or excitations of the 
passions, should be announced by external signs, exhibiting a hos- 
tile, a malevolent, or benignant intention, ruling the interior and 
secret sentiments. 

The operations of the intellectual faculties evolving thought, 
depend on the capacity of its communication to others. Without 
this power those faculties would be useless, society could have no 
existence; its progressive improvement, and the amelioration of 
the human race, to be accomplished by the advancement of know- 
ledge and true wisdom, could not be effected. Man would never 
rise above the instinct of the brute. 

For the completion of the preceding important, and indispen- 
sable purposes, have been provided, the functions of the expres- 
sions, or the diversified phenomena outwardly manifesting the 
internal sensations and sentiments, in a manner to be compre- 
hended by others. 

In man, more than in any other being, are united the circum- 
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stances necessitating the functions of the expressions. The pe- 
riods of his natural feebleness are the most protracted, his more 
complex and finished mechanism subject him to suffer the most 
frequent disabilities, and, consequently, his state of dependency 
is the most complete; his wants further are the most numerous, 
while his power is more formidable, his passions more varied, 
intense, unyielding, and destroying, than are those of any other 
animal. To him alone belongs also the capability of forming in- 
tellectual abstractions of elevated order, requiring artificial signs 
for their communication. In man, accordingly, the expressions 
exist in the greatest number, diversity, and highest perfection. 

§ 1. The Organs , and the Production of the Expressions. 

The expressions differ from all the other functions in being 
composed of different order of phenomena: they are of dissimilar 
characters, and are executed by organs having no analogy to each 
other. 

The expressions consisting of external phenomena, indicative 
of internal sensations and sentiments, or the moral affections, de- 
rive their immediate origin from the operations of nervous or- 
gans. Each emotion and passion, the action of tho moral facul- 
ties, possesses the power to influence certain muscles, and to oc- 
casion particular movements, and its exercise is, consequently, 
attended with especial signs perceptible by the senses. 

The nervous organs interested in the production of the expres- 
sions are; 1st, the organs of the intellect, and of the passions, or 
moral faculties; 2d, organs excitative of certain muscular contrac- 
tions; and 3d, particular nerves. 

The impulse commences with the first, but they cannot alone 
excite the muscular actions immediately causing the phenomena 
of the expressions. These proceed from other organs, in a man- 
ner perfectly analogous to the arrangement indicated in the pro- 
duction of voluntary movements, and which are seated in the me- 
dulla oblongata. To these organs are conjoined certain nerves,addi- 
tional to the nerves belonging to the sensations, and the voluntary 
movements, through which are impressed modifications in the 
actions of the muscles, whence are produced the expressions, cor- 
responding to the internal sentiments. 
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The expressions consist in exterior signs. Some, composed of 
muscular movements, are presented to the sight; others consist- 
ing in sounds, are addressed to the hearing. The first comprises 
the changes and variations in the countenance, or what is termed 
physiognomy, and the gestures : the last are modifications of the 
voice or phonation. A short notice of each is necessary to illus- 
trate their connexion with the pathological state. 

§ 2. Of Physiognomy. 

The human face is, as it were, a mirror where is reflected the 
passing emotions of the soul. Few are capable of commanding 
their sentiments, the actions of the moral faculties, so absolutely, 
as not to reveal, in the expression of the countenance, the charac- 
ter of the internal feelings. Some are gifted with the power of 
calling those faculties into exercise, and depicting their expres- 
sions in the face, the gestures and the voice, at any moment, and 
suitable to the occasion. In this power consists the highest order 
of histrionic talent. ; 

As an organ of the expressions, the human face far surpasses 
that of every other animal. It is much less occupied with the 
organs of taste and smell; presents a larger surface; is more ex- 
posed, being less covered with hair; and, by its elevated front, 
possesses a more majestic and imposing character. 

The eye, that has been called the organ of the soul, is its prin- 
cipal feature, and manifests in its movements the state of the 
mind; while the secretion of tears is a striking phenomenon of ex- 
pression. 

The mouth and the nose, connected with respiration, are some- 
what modified by the state of that function, and thus exhibit the 
changes induced in it, under the influence of violent emotions. 

The conformation of the face, by the presence of so many or- 
gans, presents various prominences, forming features or linea- 
ments; and it is moreover endowed with great mobility. This 
extreme mobility of the face is imparted by forty-five muscles 
situated beneath its skin — twenty-two on each side, and one on 
the median line — whose contractions, as they are excited by va- 
rious emotions, produce innumerable modifications of the linea- 
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ments of the face, and exhibit every variety, even to the lightest 
and most delicate shades of expression. 

The muscles of the face execute different offices. They assist 
in the prehension of food, mastication, and speaking, and in these 
acts bear a perfect resemblance to the muscles of voluntary mo- 
tion, being directed by specific volition. They also concur in the 
respiratory efforts, when these are violent; and they obey the im- 
pulses of the moral sentiments and passions, denoting them in the 
expressions, or modifications of the features. These last movements 
are of the nature of the instinctive muscular movements, for they do 
not require specific or conscious volition for their production; but, 
on the contrary, are irrepressible by volition, or the exercise of 
other faculties, which are excited at times in the intention to op- 
pose them, and to prevent the expression of the feelings. 

The facial muscles are endowed with the capability of perform- 
ing these different offices, in being supplied with different nerves. 
The anterior branch of the fifth pair, analogous to the spinal vo- 
luntary nerves, is distributed to them, and causes in them volun- 
tary motions. They are, in addition, furnished liberally with the 
portio dura of the seventh. This last, Mr. Charles Bell has most 
clearly determined, to be a nerve of expression and of respira- 
tion,* in a work, embodying a series of researches, models for 
similar investigations, and which opened views on the nervous 
system, rapidly conducting to a full knowledge of its functions. 

The division of this nerve, or its structural lesion by disease, 
invariably paralyses the facial muscles, as it respects expression 
and the respiratory acts, while they still retain the power of obey- 
ing volition, and performing the first class of movements. When 
the divided nerve is subjected to galvanic irritation, the move- 
ments of expression are produced, similar to those directly ema- 
nating from the moral influences. 

Through the medium of this nerve, the muscles of the face are 
placed in immediate relation with the organs of the intellectual, 
and especially the moral faculties, representing in their motions, 
with fidelity and truth, the interior workings of the mind. As 
they are attached to the features, these are necessarily modified 

* Exposition of the Natunil System of the Nerves. 
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by their frequent and powerful actions; and, at the same time, 
they leave indelible traces by the lines they form in the skin : 
hence the countenance receives a faithful impress of the cha- 
racter. 

The mouth and the eye are the features representing the great- 
est number of the passions, and are the most perfect in their ex- 
pressions. The extreme mobility of the mouth adapts it to mark 
a variety of feelings, and to disclose the indication of the dispo- 
sition. The eye, from its numerous muscles, is capable of move- 
ments in every direction, or may be rendered fixed in its posi- 
t'on. Its movements are governed by the passions, and especial 
directions are given to them, by certain moral sentiments. 

The expressions of the eye are not imparted to it by the se- 
venth nerve, as they are to the face, but by separate nerves. The 
third pair, or motor oculi, excite three pairs of the recti muscles 
that fix the eye, and give it steadiness in the attention of ab- 
straction, and protrude it in the earnest gaze of some of the more 
violent emotions. The fourth pair, or abducens nerves, supply 
the abducens muscles; these turn the eyeball outwards in the at- 
tention of suspicion, and express that feeling; or, by acting in 
junction with the recti muscles, they retract the eyeball into its 
orbit, in envy, jealousy, and the scowl of malignant hatred. The 
sixth, or trochlear nerves, animate the trochlear muscles, by 
which the eye is pressed slightly downward and inward, or 
brought forward, and which give the expression of surprise, joy, 
terror, &c. 

Besides the movements impressed on the eye by the passions, 
it undergoes changes within itself, that display, in a striking man- 
ner, the fluctuating affections of the soul. From the eye may be 
divined the interior sentiments, which it expresses too distinctly 
to be misunderstood; and it even bears the stamp of the character. 
Of this circumstance, Shakspeare, whose observations, drawn from 
nature, are maxims of truth, was fully aware: — 

Which is the villain? Let me see his eyes, 
That when I note another man like him, 
I may avoid him. 

Much Ado about Nothing. 

The skin of the face manifests by the changes it experiences, 
the phenomena of the expressions. The mental emotions and 

36 
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passions powerfully affect its capillary circulation, causing it to 
flush suddenly with blood, or to be abandoned by that fluid. 
Hence the blush of shame, the glow of indignation, and the pal- 
lidness of fear. 

The face, from the preceding circumstances, possesses most 
perfectly the faculty of expressing the operations of the moral 
faculties. It corresponds so closely with those faculties, by its 
nervous arrangements, as to be the external demonstration of the 
internal sentiments: it is the representative of the inner man. 
The expression of the face is not limited to the sentiments and 
passions, but exhibits also the sensations. Thus pain causes va- 
rious distortions and violent contractions of the muscles of the 
face, most vividly depicting the suffering endured; while pleasure 
lights it up with animation, or imparts the tranquil and satisfied 
expression of enjoyment to the countenance. 

The gestures, or the movements, and attitudes of other por- 
tions of the body, are significant of the internal sentiments and 
moral affections, and thus manifest the phenomena of the ex- 
pressions. 

The position, the attitude assumed, the progressive motion of 
the body, and the movements of particular portions, are all indi- 
cative of intellectual and moral excitements, or of particular 
emotions or states of mind. The proud, the haughty, and inde- 
pendent, may be immediately recognised by their carriage from 
the humble, lowly, and depressed. The irascible gesticulate with 
vehemence, and move with rapidity; the peaceable are quiet in 
their deportment, and slow in their movements. 

The muscles of the neck, and the superior part of the chest, 
are supplied with a system of nerves, independent of, and differ- 
ent from those of voluntary motion. They are the phrenic, the su- 
perior respiratory, or spinal accessory, and the inferior respiratory 
nerves. These, with other nerves, having similar offices, arise from 
' a track of medullary matter situated on the . side of the medulla 
oblongata, and extending downwards. These nerves excite the 
muscles, to which they are distributed, to aid in the respiratory 
acts, when circumstances require increased efforts. It is through 
them also that emotions and passions of the mind influence respi- 
ration. Thus, in some passions, it is quickened, irregular, and 
short; in others, slow and profound. It is singularly affected in 
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laughing, gaping, sighing, and sobbing; phenomena peculiarly- 
striking, and demonstrative of moral impressions. 

These muscles, independent of their connexion with respira- 
tion, express particular sentiments by the movements they pro- 
duce. The head rtods in assent; gives the negative by its shake; 
and the shoulders are elevated to express a contemptuous indif- 
ference and resignation. 

In this manner the whole body, as well as various of its com- 
partments, concur in the expressions, or the revelation by out- 
ward signs of the internal sentiments or state of the soul. 

§ 3. Connexion of the Physiognomy and Gestures with a Pa- 
thological Condition. 

Physiognomy, as delineating the character, and disclosing the 
internal sentiments and workings of the passions, has always been 
a favourite subject of the study and attention of artists, poets, mo- 
ralists, and philosophers. Lavater attempted to erect it into a 
science. He was deficient in sound physiology; he was unac- 
quainted with the medium of correspondence between the organs 
of the psycological faculties and the muscles of the face, whence 
a positive provision exists for the development by external signs 
of internal feelings. The law of correspondence, or analogy of 
organs, had not then been established, by which a positive de- 
duction of the character of an organ or faculty may be formed 
from another. His system is, consequently, defective. It does 
not repose on a durable basis founded on principles drawn from na- 
ture, but consists in a series of empirical observations, derived 
from his personal experience, and are mere evidences of his 
acuteness atid sagacity. 

To the physician moral physiognomy is not without interest, 
importance, or utility in his profession. But medical physiog- 
nomy, intimately associated with the diagnosis and prognosis of 
disease, is an object meriting particularly his cultivation. Nume- 
rous affections of the internal organs communicate peculiar ex- 
pressions to the countenance, instantly detected by an experienced 
eye, and enlightening the physician as to their precise condition. 

The expressions, it cannot be properly said, are themselves the 
subjects of disease, but they are more or less affected in the mor- 
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bid states of the economy, and become important as symptoms, 
furnishing signs indicating the seats of lesions. 

From the preceding investigations, it is obvious that the affec- 
tions of the propensities and sentiments will be designated by 
their outward representatives, the physiognomical expressions. 
It is also apparent, that whatever will destroy the connexion of 
the portio dura of the seventh pair of nerves, with the medulla ob- 
longata, will paralyse the muscles of the face in respect to the 
expressions and the respiratory actions. Thus tumours at the base 
of the brain, or in any part along the course of this nerve may 
produce this result. I saw a patient who complained of violent 
pain in the left ear, with head-ache, and some tumefaction about 
the angle of the jaw. In a few days the left side of the face was 
paralysed for the movements of the expressions. Smiling or laugh- 
ing produced distortion, the left side of the mouth and face remain- 
ing immoveable; yet the lips could be moved by volition, and the 
sensibility was unimpaired. The different offices of the nerves 
of the face afford a clear solution of these phenomena. 

The pathological signs furnished by the physiognomy are nu- 
merous. They are derived from the colour of the skin, the con- 
tractions of the facial muscles, the expression of the countenance, 
and its state of repletion or fullness. This is not the place to 
enter into the details of each; they belong to diagnostics and se- 
miology. I shall here confine myself to remark, in a general 
way, that the eye gives the clearest and strongest indications of 
the state of sanguine irritation of the brain; and the mouth, and 
lower portion of the face, manifests by its expressions the dis- 
eases of the thoracic viscera and stomach. 

§ 4. Phonation or Voice. 

The expressions depicted in the physiognomy, and exhibited 
by gestures, are addressed to the eye; others are made known to 
the sense of hearing, and are communicated by the voice, and the 
modifications it is made to undergo. 

Simple as the voice, and its modifying expressions may ap- 
pear to those who have not reflected on their formation, their 
production requires a very complicated apparatus. 

A brief notice of the organs of the voice, the mode of its pro- 
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duction, and that of its modifications, becomes necessary to com- 
prehend the physiological and pathological phenomena they ma- 
nifest; and that present themselves to the attention and investi- 
gation of the medical practitioner. 

§ 5. Organs of the Voice. 

Sound, constituting voice, is an effect of a physical property of 
air, or its capacity of vibrating. Accordingly, the apparatus of 
the voice is adapted to this property, bringing it into play, as in 
the organs of hearing and seeing, attention is paid in their struc- 
ture to the physical properties of sound and light. 

The apparatus of the voice comprehends two series of organs; 
the first, arranged to produce the physical conditions on which it 
depends; the second, to impart the vital movements and condi- 
tions that give effect to the first. 

The organs of the first series are, the larynx, the proper organ 
of the voice, the trachea and pulmonary organs, the muscles of 
respiration, and the fauces, mouth, and nares, forming the vocal 
tube. The last series are nervous organs. 

The larynx is constructed on the principles of a musical instru- 
ment. It is a cylindrical tube, somewhat of the shape of a re- 
versed cone, composed of separate cartilages moveable on each 
other, and placed on the summit of the trachea. At its upper ex- 
tremity is formed a chink or narrow aperture of a triangular 
shape, called the rima glottidis, made by two ligaments, the in- 
ferior vocal cords, elastic, fibrous, and vibratile, against which the 
air in expiration strikes in the production of the voice. 

These ligaments extend from the bases of two small cartilages, 
called the arytenoid, articulated loosely on the posterior of the 
cricoid cartilage, so as to have free motion. The tension or re- 
laxation of these ligaments, and the greater or less extent given 
to the opening of the rima, influence the voice. 

At the superior part of the larynx, behind the base of the 
tongue, is a fibro-cartilage of an ellipsoid form, named the epi- 
glottis. It serves to close the glottis in some movements, but it 
appears principally to be intended to render the larynx more per- 
fect as a musical instrument. Without it the voice, when swelled 
to a certain pitch, would be liable to break suddenly into a higher 
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note, as was observable in the clarinette, until this defect was re- 
medied, in that instrument, by placing a tongue of elastic sub- 
stance above the reed acting like the epiglottis, and breaking the 
current of air. 

The larynx is capable of being moved in whole or in part. It 
is elevated or depressed by the muscles that act in a similar man- 
ner on the os hyoides and pharynx. By this means the vocal tube 
is shortened or lengthened, modifying the tone of the voice; the 
depression producing grave, the elevation acute notes. 

Several muscles are provided for the partial movements that 
occur in the larynx, moving its cartilages on each other, and 
enlarging or diminishing the rima glottidis. One of these, named 
thyro-arytaenoidean, extends from the thyroid to the arytenoid 
cartilages on each side, and executes an important office in the 
formation and modulation of the voice. The vocal cords, accord- 
ing to Dutrochet and Magendie, are not in reality ligaments, but 
aponeuroses, belonging to these muscles, which they cover. 
Hence the contractions of these muscles directly act on the air 
passing through the rima. I 

The larynx is lined throughout by mucous membrane, conti- 
nuous from that of the mouth above, and that of the trachea be- 
low. It is very resisting, and contains cryptae, furnishing a mu- 
cous, lubricating fluid. The alteration of this membrane by dis- 
ease, as its inflammation, unusual aridity, thickening, or its simple 
turgescence, occasions decided alteration in the voice, and some- 
times aphonia, more or less complete. From acquiring an oedema- 
tous state, or by the effusion on its surface of coagulating lymph, the 
rima may become obstructed to a degree threatening suffocation. 

The trachea, and the pulmonary organs, conduct to the larynx, 
and supply the air requisite for the formation of the voice. No 
animals possess voice properly that have not pulmonary organs. 
The lungs, in the phenomena of the voice, act as the bellows to 
the organ, and the bag in the bag-pipes. The voice depends as 
to its powers, fullness, and extent, upon the volume of these or- 
gans, and the quantity of air they furnish. In phthisis pulmo- 
nalis aphonia frequently occurs, from the diminished capacity of 
the lungs, by the development in them of tubercles. 

The muscles of respiration, propelling the air from the lungs, 
are agents in the production of the voice. The power of the mus- 
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clcs, by the force given to the expiratory effort, regulate its 
strength and extent; and, being governed by the will, bring the 
voice under its dominion. In extreme muscular debility the voice 
is faint, and almost suppressed from the feebleness of the respira- 
tory actions, and the incapacity, to expel the air with force 
through the larynx. 

The fauces, mouth, and nares, or the vocal tube, are the last por- 
tions of the vocal apparatus. Through them the sound of the voice 
is propelled, and. in its course along these passages, is modified in its 
tone. This is shown in the effect caused by closing the nostrils, by 
their obstruction from a polypus, or their inflammation, when it ac- 
quires what is ealled the nasal sound. Defects in the palate most 
seriously injure the voice, and, when considerable, render its mu- 
sical and articulated modifications almost impossible. The inte- 
rior of the mouth, the tongue, the lips, and especially the open- 
ing of the mouth, all produce an effect over the tone of the voice. 

The nervous power animating the organs of the voice, ema- 
nates from the medulla oblongata. The respiratory system of 
nerves concurs in the movements producing and regulating the 
voice. But the nerves on which more immediately depends the 
formation of the voice, are the superior laryngeal, and the inferior 
laryngeal, or recurrent nerves. These proceed from the eighth 
pair, and are distributed to the intrinsic muscles of the larynx. 
The division of one of these nerves, enfeebles the voice, but the 
section of both, entails its complete extinction. 

§ 6. Production of the Voice and its Modifications. 

The proper organ in which the sonorous vibrations causing the 
voice are produced, is the larynx. The other organs are only 
accessory. The air inhaled into the lungs, when expired, is driven 
through the larynx; and this is the period when the voice is pro- 
duced. At this time, if the vocal cords be rendered tense by the 
muscles of the glottis, and the expired air be propelled against 
them, vibrations are occasioned in it, producing sound, modu- 
lated at will, by the contractions of the intrinsic muscles of the 
larynx, especially those of the glottis. The opening of the glottis, 
or its two ligaments, the vocal cords, is the part of the larynx 
where the voice is actually formed. Their destruction, as Bichat 
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and Magendie have shown, causes obliteration of the voice, an 
effect that does not ensue from the destruction of other parts of 
this structure. 

The larynx is a vocal instrument combining the principles of a 
wind, and a reed instrument: it differs, however, from all artificial 
instruments; to none of which it can be compared in an absolute 
manner. The vital contractions of the thyro-arytenoidean mus- 
cles, of which the vocal cords are aponeuroses, are essential to the 
formation of the voice, and, in this respect, no instrument can 
bear any analogy to the organ of the voice. 

The voice, produced in the manner described, is susceptible of 
numerous modifications. In these consist the vocal expressions. 
Less numerous than the expressions of the physiognomy and 
gestures, their number is still very considerable, and they impart 
with energy and certainty the state of the wants, propensities, 
and internal sensations; or convey with clearness and precision 
the sentiments and thoughts. The expressive phenomena of the 
voice compose, therefore, two classes; the one representing the 
wants of the organization, the state of its being, the passions that 
agitate it: the other corresponding with the operations of the senti- 
ments, and communicating the ideas originated in the intellect or 
understanding. The first order of phenomena are instinctive, and 
are attached to the condition of the organs: the second are arbi- 
trary, or conventional, and are devised by human ingenuity. 

a. Instinctive or Effective Vocal Expressions. 

All animals possessing voice, are capable of communicating by 
it their wants and sensations. The acts for this purpose are in- 
stinctive, are independent of any positive volition, and are fre- 
quently executed in opposition to its mandates when attempts are 
made to suppress them: they are present in earliest infancy, and 
are not called into existence by education. 

The instinctive vocal expressions are modifications of the voice, 
produced by contractions of the muscles of the larynx. Power- 
ful sensations and emotions excite these muscles, convulsively, as 
it were, occasioning a variety of sounds, while those of a light 
character exercise no influence over them, and are not manifested 
in the voice. 



ON THE EXPRESSIONS. 289 

This order of expressions consists of various and diversified 
phenomena. Every animal has its peculiar vocal sounds or cries, 
comprehended hy its own species, and by those of nearly similar 
organization. They differ from each other by inappreciable tones, 
but are, notwithstanding, expressive of every variety of sensation 
and emotion. They announce pressing wants, they proclaim suf- 
fering, they declare apprehensions; they menace, they caution, 
they solicit, they implore, they repel: they express love and 
hatred; joy and sorrow; pleasure and pain; surprise and terror. 
In fine, the vocal instinctive expressions are as numerous as the 
sensations and sentiments to be expressed. Even the expression 
of the same kind of feeling corresponds with its different degrees. 
An experienced accoucheur is enabled by the cries of labour to 
determine the progress it has made, and the prospect of approach- 
ing delivery. Every variety of visceral suffering, when intensely 
severe, is attended with some peculiar vocal expression, indica- 
tive of its character. The study of these often throws light on 
the diagnosis, and assists the practitioner in forming the prog- 
nosis of disease. 

The instinctive vocal expressions can scarcely be said to be, at 
any time, the subjects of disease. They are frequently symptoms, 
especially in disorders involving the nervous system. In hyste- 
rical paroxysms the muscles of the larynx are sometimes affected 
with spasms, and cause various vocal expressive sounds. Hydro- 
phobia always offers, as a pathognomonic sign, excessive irrita- 
bility and sensibility of the mucous membrane of the larynx, its 
muscles and nerves, so that an effort to swallow, or the contact 
of cold air will excite spasmodic contractions, and threaten suf- 
focation. In the course of the disease, the contractions of the la- 
ryngeal muscles often cause vocal sounds simulating the cries 
and sounds uttered by animals. 

b. Arbitrary Vocal Expressions, or Speech. 

The capacity to form ideas, and create abstractions in the in- 
tellect, implies the power to communicate them to others. This 
is accomplished by language or conventional signs, which consist 
of gestures or the language of actions, and of speech. It is probable 
that all animals possess some kind of language, adapted to their 
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limited capacities, and restricted intellectual operations. Man 
alone enjoys this faculty in an eminent degree, and is the sole 
possessor of speech. 

Speech differs from the instinctive vocal expressions in the or- 
gans of its formation, in the mode of its production, and the pur- 
poses it fulfils. 

1st. The instinctive vocal expressions, it has been shown, are 
modifications of the voice produced in the larynx, and caused by 
contractions of the laryngeal muscles. Speech is the voice ar- 
ticulated. This last operation is accomplished in the vocal tube 
superior to the larynx, giving issue to the voice, and is effected 
by the moveable portions of the fauces, the tongue, and the lips. 

2d. The vocal instinctive expressions are involuntary, and re- 
sult from intense sensations, or strong emotions. Speech is al- 
ways voluntary, and requires the action of an intellectual faculty, 
or organ. It has been conjectured that the faculty of speech de- 
pended on the formation of the human larynx. But this is not 
the cause bestowing that faculty on man. Speech, or articulated 
sound, is not produced, as has been shown, in the larynx, but by 
the movements of organs directed by volition. It is the posses- 
sion of an especial intellectual organ to which man is indebted 
for this exclusive and elevated attribute. By the action of this 
organ, on those of the voluntary motions, muscular actions of the 
organs of speech are induced, producing arbitrary sounds, adopted 
as the representatives of special ideas. Were it possible for two 
human beings, who had never been taught a language, to be 
placed on an uninhabited island, they would soon invent a vocal 
language, becoming enriched with words, and extended in its sig- 
nifications, with the increase of the wants, and the multiplicity 
of the sensations. Animals are destitute of speech, because they 
have not been provided with an intellectual organ for artificial 
language. 

3d. Each fulfils a different purpose. The vocal instinctive ex- 
pressions are provided for the individual and social interests of 
the being. While they express his sentiments, and proclaim his 
wants and feelings, they excite a sympathetic emotion, or call fa- 
culties into operation, that may elicit the required actions. At the 
voice of suffering and distress, all who hear it, are impelled by 
internal feelings to afford succour and relief. Arbitrary or con- 
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vfentional language, communicates ideas or intellectual operations, 
and is intended to advance the moral improvement of man, by- 
extending the sphere of his knowledge, and thus imparting to 
him wisdom. 

The production of speech is a complex operation, requiring the 
concurrent actions of different organs. The voice, produced as has 
been described, is essential for speech, and, consequently, likewise 
are its organs. Equally so are the motions of the vocal tube, extend- 
ing from the rima glottidis to the mouth, modifying the voice, and 
with the tongue, lips, and cheeks, breaking the vocal sound; ren- 
dering it articulate, and giving it terminations, thus forming words. 
These motions are, however, voluntary, and are excited by nerves 
proceeding from the nervous organs of voluntary movements. 
But these could not of themselves form language; and must act 
under the influence and direction of an intellectual organ, recog- 
nising sounds as the representatives of ideas. Such is the mecha- 
nism producing speech. 

Speech is frequently defective from some vice in the articula- 
tion. The formation and pronunciation of words, being arti- 
ficial processes, are acquired with slowness and difficulty. Hence 
speech is liable to defects from mal-conformation of some parts 
of the vocal tube, from improper habits formed during its ac- 
quirement, or from a want of synchronism in the action of the 
organs requisite to its production. 

The principal of these defects is stammering, or stuttering, 
(psellismus.) It consists in a difficulty of commencing articulate 
sounds, which are delayed a considerable time, and accomplished 
only after reiterated painful efforts, attended with a convulsive 
action of the muscles. 

Many attempts have been made to give an explanation of the 
cause of this defect, and various modes to remedy it have been 
suggested. But as these theories were unfounded, the remedies 
proved of no utility. The true cause of stuttering has, I am dis- 
posed to believe, been detected by Dr. Henry M'Cormac, and 
announced in a treatise he has published on this subject.* In 
most cases the proximate cause, he asserts, " arises from the pa- 

• A Treatise on the Cause and Cure of Hesitation of Speech or Stammer- 
ing 1 . By Henry M'Cormac, M. D. 
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tient endeavouring to utter words, or any other manifestation of 
the voice, when the air in the lungs is exhausted, and they are 
in a state of collapse, or nearly so." Another cause, that occa- 
sionally gives origin to this difficulty, is the attempt to pro- 
nounce words or letters in the act of inspiration, instead of ex- 
piration. 

The theory of stammering having heen determined, the means 
to rectify it are immediately suggested. This consists in reversing 
the mode of speaking in stuttering; that is, to take a full inspira- 
tion, and to expire the breath strongly whenever the attempt to 
speak is made. When the vicious habit has become very inve- 
terate by time, it is not easily destroyed. It is, then, necessary 
to commence pronouncing in this manner the vowels; subse- 
quently the consonants, and afterwards proceed to syllables, and 
finally to words. By perseverance in this system, the most con- 
firmed stutterers can be cured of this most unpleasant infirmity, 
which sometimes nearly excludes them from society. 

Lisping is a defect of much lighter character, and may always 
be removed by care in pronunciation. 

§ 7. Speech as Connected with a Pathological State. 

Speech is often affected in disease, and furnishes signs of great 
value to the practitioner in determining the seats and character 
of the affection. 

Inflammation of the tongue, or the other parts employed in ar- 
ticulation, by destroying their mobility, causes impediments in 
the exercise of this faculty. The extreme aridness of the lining 
mucous membrane of the mouth, in the advanced stages of fevers, 
affects speech in a similar manner, rendering it inarticulate. 

Ulcers in the larynx and trachea, congestions of the lungs, 
some cases of phthisis, &c. by injuring the voice, reduce speech 
to whispering, which is articulate sounds produced in the mouth 
without voice. 

Affections of the nervous structure, implicating some one of 
the organs essential to speech, may injure this faculty, or entirely 
destroy it, producing mutism or dumbness. Lesion of the recur- 
rent nerves, causing aphonia or loss of voice, will have this re- 
sult. It will succeed to an injury of the nerves of voluntary mo- 
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tion, supplying the tongue, lips, &c. paralysing them, and pre- 
venting articulation; and lastly, it may be caused by a cerebral 
affection involving the organ of artificial language, and suspend- 
ing its operation. The organs of the voluntary movements of the 
tongue, lips, &c. cannot, then, direct the specific motions neces- 
sary for the formation of articulate sounds or words. Mutism 
from this last cause may be known by the persistence of the 
voice, and the perfect mobility of the organs of articulation or 
pronunciation. 

Dumbness is a symptom at times attending on cerebral dis- 
eases, and when it occurs in fevers is generally a fatal sign. In 
the American Journal of the Medical Sciences,* I have published 
a case of total loss of language, vocal and written, temporarily 
produced by cerebral congestion, and unattended with any other 
functional disorder. Speech was immediately restored by copious 
bleeding. This case is incapable of any other explanation, than 
that furnished by the doctrine of a specific intellectual organ for 
language. Two other cases have subsequently come to my know- 
ledge. The one occurred in a girl attacked with fever, accompa- 
nied with violent cerebral symptoms. She was brought into the 
Alms-house Infirmary in the advanced period of the disease. The 
cerebral excitement was reduced by repeated local depletion, but 
she remains dumb, though in possession of all her faculties; she 
can comprehend every thing said to her, and is able to commu- 
nicate her wants by signs. All the organs concerned in the me- 
chanical process of voice and speech, preserve their integrity, yet 
she is incapable of forming words or any articulate sound. The 
other case is that of a gentleman residing a few miles from the 
city, and at present under the charge of Dr. Betton, of German- 
town, and Dr. Moore, of this city. While engaged in superin- 
tending a merchant flour-mill, of which he is proprietor, he sud- 
denly lost his speech, without suffering any other apparent affec- 
tion, than the incapacity of expressing his ideas by articulate 
sounds, or even writing. The voice was unaffected, and the or- 
gans of vocal articulation enjoyed their perfect mobility. He has, 
after active depletion, recovered the power of speaking a few words. 

Speech offers modifications, the consequences of disease. These 

• Vol. 3, No. VI. for February, 1829, p. 272. 
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furnish important information in illustrating its diagnosis, and are 
useful as semiotic indications. The principal of these changes 
are, constant muttering, or speaking between the teeth; a rapidity 
or slowness" of speech unnatural to the patient; taciturnity; 
obstinate silence; with stuttering, &c. The alterations of speech 
supervening in disease, are in general indicative of affections of 
the brain. 



§ 8. Of Vocal Mustek or Musical Language. 

Singing is a mode of expression belonging to man, and to some 
animals. It is the voice modulated to sounds of melody and har- 
mony. In singing, as in speaking, an intellectual faculty presides 
over, and determines the specific movements of the vocal organs, 
requisite for the production of the sounds and their combination, 
of which this act consists. 

The talent for musick and singing does not depend immediately 
on the ear or the voice. They are only accessories necessary for 
its exercise. Hearing may be possessed of the most exquisite de- 
licacy; the voice may be of inimitable sweetness; yet the indi- 
vidual may be perfectly incapable of understanding, or feeling the 
differences of musical tones, or the value of their combinations. 
Others who have an indifferent voice, are, however, often excellent 
singers; and those whose hearing is defective, may, notwithstand- 
ing, be accomplished musicians. 

Time enters into the composition of musical sounds, and the 
possession of a faculty for its perception is a necessary integrant to 
a perfect musical talent. There are persons who have a delicate 
6ense as to tones, but cannot understand time; while others, most 
admirable timists, cannot distinguish between a sharp and a flat. 

Musick is, thus, seen to be a mode of expression founded in na- 
ture, and connected with our organization. It is not, as has been 
supposed, a mere invention for amusement, but the development 
of an instinctive and fundamental want of human nature. It is 
true, civilization and the advancement of knowledge have im- 
proved and refined its execution, and rendered it capable of rising 
above the coarse expression of the grosser senses, into the deli- 
neation of the more elevated conceptions of refined sentiments 
and intellectual thoughts. But it is not the less natural because 
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it is cultivated. The same results have attended language, and 
none will contend, because it has been improved, and received an 
artificial polish, by the exertions of genius, that language is, 
therefore, a mere device of talented men, and not founded in our 
social wants, and the constitution of our nature. 

Musick being a mode of the faculty of expression, bears a rela- 
tion to the sensations, to the sentiments or moral faculties, and, 
even, to those of the intellect, whose operations the expressions 
communicate and excite. Musick is not, consequently, of the same 
kind, but differs in its genius, in its style, in its composition, ac- 
cording to the faculties with which it is in relation. Those whose 
organization is endowed with an exalted sensibility, delight in, 
and cultivate music composed of the most melodious sounds, 
having a perfect accordance. Enjoying from these an exquisite 
pleasure, they seek not to awaken profounder emotions. This is 
the character of Italian musick: it belongs to, and emanates from, 
the sensations. It consists in the combination of the most delight- 
ful and pleasing sounds; it astonishes by brilliant and rapid pas- 
sages, and the contrasts of tones, from the highest to the lowest 
notes of the musical scale: it calls into exercise, and delights in 
displaying all the powers of those flexible and melodious voices, 
so frequent in the delicate organs of its singers. 

In other climates, where sensibility is more obtuse, musick is 
the language of the sentiments, of the passions, and even of the in- 
tellect. Its object is to hold a relation with the interior affections, 
to seize on the heart, to express its emotions, and to excite them 
into action; or to exhibit perfect imitations of exterior objects. It 
attempts then to impart by sounds the expression of thoughts, to 
paint the emotions and the passions, to imitate, and convey im- 
pressions of various things and effects in nature. Musick with 
them is a faculty of expression, and an art of imitation. It is ad- 
dressed, not to the sensations, but to the moral being of man, and 
to attain its object, employs sounds of the greatest force and 
energy; while, to perfect its imitative powers, it employs com- 
binations of strange, and, sometimes, discordant sounds. This is 
the musick of Germany, and was for a period that of France, 
subsequent to the memorable triumph of Gluck.* Since that pe- 

• There is no English musick, except the ballad. 
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riod the musick of France has assumed a mixed character; it is 
less passionate and imitative, and combines more of melody and 
pleasing sounds in its composition. 

The different species of musical style and composition, are dif- 
ferent modes of expression; they are different dialects, and are ad- 
dressed to different faculties. They are not, consequently, mere 
accidental variations; but are founded in nature, and connected 
with our organization. The dispute respecting their relative su- 
periority and excellence is idle; each is appropriate, and has its 
peculiar merit. 

The connexion of this mode of expression with the patholo- 
gical state, is not of sufficient importance to engage, at this time, 
especial attention. 

Musick, as a resource of therapeutics, and a means of hygiene, 
was not neglected by the ancient, particularly the Greek physi- 
cians. It possesses unquestionable powers in modifying the ac- 
tions of the nervous system, and may be resorted to with decisive 
advantage. In a distressing case of epilepsy in the neighbour- 
hood of this city, musick was the only means successful in ar- 
resting the paroxysms. 



CHAPTER VIII. 

Of Sleep and Dreams. 

None of our organs are capable of sustaining unceasing action, 
without suffering in their functions, unless the heart be considered 
an exception; yet, in this organ, the periods of its repose are 
equal to those of its action. Intermittence of action is a law of 
the organization, indispensable to its healthy condition. This law 
is absolute in respect to the organs and functions of relation; it 
cannot be dispensed with, and is manifested in them by the most 
striking phenomena. 

The repose of the functions of relation is sleep; and this state, 
so peremptory a condition of existence, nature has provided, 
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shall irresistibly be established, at certain intervals, that can be 
postponed but for a limited period. In sleep, the organs neces- 
sary to existence continue their functions, but those of the or- 
gans of relation are suspended, and all consciousness of the exte- 
rior world, and even individual existence, is lost. 

The functions of relation cannot be exercised beyond a deter- 
minate period: they are exhausted by action. They would thus 
appear to depend upon a force produced in the nervous organs, 
wasted by their exercise, and experiencing a reparation in repose. 
To accomplish this is the object of sleep. 

This absolute necessity of a suspension of action in the func- 
tions of relation, especially of the senses and psycological facul- 
ties, is a circumstance remarkable and singular. They are the 
most immaterial of our faculties, yet are the soonest enfeebled by 
exercise, and to which relaxation and absolute rest are of the most 
indispensable necessity. 

The exhaustion, succeeding to the waking state, is indicated 
by internal sensations, constituting the want of sleep. These are, 
diminished energy of volition and attention, causing indisposi- 
tion to motion, or mental operations; hebetude of the senses; then 
supervene gapings and pandiculations, followed by incapacity to 
keep the eyes open, to maintain the head erect, or support the 
body upright; and this, no longer sustained by the muscles, 
yields to the laws of gravitation, and compels the assumption of 
a recumbent, or sustained position. 

In the invasion of sleep the senses first experience its inroads; 
the sight is dimmed, and the eyelids close; the taste, smell, and 
hearing, are suspended; and, lastly, touch ceases to be exercised. 
The internal senses, as hunger, thirst, and pain, are in like man- 
ner suppressed. 

The intellectual and moral faculties suffer the same oppressive 
lassitude; their exercise becomes languid and painful; the ideas, 
dull and confused, are formed with difficulty, and without con- 
nexion; thought is at an end; a species of reverie, or rather, de- 
lirium, succeeds; and, finally, every act of the mind is suspended: 
perception and consciousness, the internal evidences of existence, 
cease; organic life alone is manifest; animal life, for a time, has 
terminated. The act of sleeping resembles, and is, in reality, a 
rehearsal of the act of dying. 

3S 
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A circumstance meriting notice is, that, at like moment, mark- 
ing the complete supervention of unconsciousness, a sudden con- 
vulsive starting of the muscles occurs. In a state of perfect ease, 
this phenomenon passes unnoticed, but is manifested after severe 
fatigue, or when the joints, muscles, or aponeuroses, are painfully 
affected. The sudden start, by the pain it excites, then rouses 
the individual from his slumber, and banishes sleep from his 
eyes. I had a patient in a violent attack of gout, who was de- 
prived of sleep many nights in succession from this cause. 

In sleep, the muscles are abandoned to their own force, and, 
from the superiority of the flexors, the body and limbs are thrown 
into a demi-flexed position. In health, the body generally re- 
poses on one side, and most frequently it is the right. By this 
position the inferior side of the thorax is prevented from ex- 
panding, and respiration is chiefly performed by one lung. The 
slower circulation of the blood, in sleep, admits of this diminished 
office of respiration. But in some affections of the lungs, (bron- 
chitis, for instance,) or when the circulation is very rapid, both 
lungs are required for this process, and the patient is compelled 
to sleep on his back. Hence, sleeping on the side is a sign of fa- 
vourable augury in disease, except in pneumonia affecting one 
lung, or effusion into one side of the thorax. 

While, in sleep, the functions of relation are in profound re- 
pose, those of nutrition continue active. It has been asserted that 
they are performed with more energy and activity at this period- 
A state of antagonism was, consequently ; supposed to prevail 
between the system of relation and the system of nutrition; 
that, the activity of the one, was the cause of the waking state, 
and that of the other, occasioned sleep; that, in waking, all the 
movements had an eccentrical tendency, and, in sleep, were im- 
pressed with a concentric determination. 

It is not, however, certain that an increased activity does pre- 
vail in the nutritive functions. 

The respiration becomes slower, though it is profound, ap- 
proaching to the stertorous respiration of cerebral congestion and 
effusion. 

The heart pulsates with diminished rapidity, and animal heat 
is less developed. The increased temperature, so frequent during 
sleep, is altogether produced by the bedding, and warm cover- 
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ing, provided, by all who possess the means, for that occasion, 
and which prevents the heat of the body from escaping. Be- 
sides, sleeping frequently occurs after the principal meal, and 
whilst the system is under its stimulating effects. It is a well 
known fact, that the impression of cold on the body is more pro- 
found, and less resisted during sleep, than in waking, under the 
same circumstances, which would not be, were calorification 
more active. 

Digestion, it has been contended, is more active during sleep. 
Rest, in the first periods of this process, may, unquestionably, fa- 
vour its performance; but profound sleep would appear rather to 
retard, than to advance it. Of those who eat heartily immediately 
before retiring to bed, the far greater number manifest unequivocal 
symptoms of impeded and imperfect digestion. They suffer from 
oppression at the stomach; they are subject to all the horrors of 
incubus; and are liable to attacks of a sense of suffocation. The 
tongue, in the morning, is furred, the mouth pasty, the taste de- 
praved, and appetite is wanting. 

The cutaneous transpiration is commonly augmented during 
sleep, but this effect results from the warmth in which the body 
is maintained. To this cause is to be attributed the aggravation 
of cutaneous affections when patients are in bed, and the predis- 
position to those diseases acquired by the indolent who indulge 
too long in the luxury of repose. 

The secretion of urine is diminished during sleep, at the same 
time it contains a larger proportion of its saline principles, and is 
of deeper colour. Hence children who sleep much, and the in- 
dolent rich who lie long in bed, are subject to gravel and 
calculi. 

Nutrition is more perfect during sleep, but is not more active 
than when awake. The losses of the economy are, also, dimi- 
nished, and, from these causes, sleep gives a tendency to obesity. 

The duration of sleep, or the time requisite for the reparation 
of the functions of relation, is from six to eight hours. Thus sleep 
occupies nearly a third of life; and he who has reached sixty 
years, as it respects the operations of the psycological faculties, 
including the time of infancy, has not lived more than twenty. 

The duration of sleep is not uniformly the same with all men; 
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and it varies with the activity and fatigue of the waking state. 
Some individuals require a less period than others. Napoleon 
slept but little; and Caligula, it is said, but three hours. After 
exhaustion and fatigue, sleep is necessarily prolonged. Intellectual 
labours require a longer period for the reparation of the exhaus- 
tion they induce, than muscular fatigue. 

Age exercises a considerable influence in this respect. Infancy 
demands a profound and prolonged sleep, while old age is wake- 
ful. Females sleep more than men, and the feeble generally re- 
quire a larger portion than the robust. 

A full alimentation, and especially of animal food, causes som- 
nolency, while fasting, vegetable diet, and coffee, promote vi- 
gilance. 

No absolute rule can, then, be laid down for the proper dura- 
tion of sleep. Of all the acts of our organs, none are as sus- 
ceptible of modification, none may vary to as great a degree. 
Taking the most general medium, it will be found, that eight 
hours is about the natural period required for sleep. When too 
short a time is allotted for this purpose, the health of the system 
deteriorates, and premature exhaustion wastes the organs: if it be 
unnaturally indulged in, hebetude of the senses, and obtuseness 
of the intellect, are brought on. 

Sleep presents great diversity in regard to its completeness. 
After active mental, and corporeal exertions, it is usually entire; 
as it is also in its first periods. But, it is rare, that all the senses 
and intellectual faculties have experienced the same exhaustion, 
and require a similar extent of reparation. Some, consequently, 
are less completely suspended than others, and are much sooner 
roused into activity ; they either remain sensible to the impres- 
sion of external excitants, or very soon reacquire a susceptibility 
to respond to them. Sleep will, then, be less complete; and espe- 
cially towards the period of awakening; at that time, as previous 
to complete sleep, a species of light delirium, from the uncon- 
nected ideas floating in the mind, is observed to exist. 

Sleep, in its profoundness, varies from a light dose, a mere stu- 
pefaction of the senses, to a comatose condition without a trace of 
consciousness, or thought. Some sleep so lightly, their senses are 
so little steeped in oblivion, they are roused by the slightest im- 
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pressions on their senses: others can scarcely be awakened by the 
loudest noises, and most violent agitation. A gentleman, formerly 
of this city, now deceased, noted as a lethargic sleeper, was super- 
cargo on board an Indiaman, wrecked in the Delaware Bay in a 
violent gale, during which he slept undisturbed by the confusion 
and danger of the scene. 

Perception, in sleep, is often present without consciousness; 
that is, impressions on the senses are perceived, and correspond- 
ing acts performed, without specific volition, or the act of an in- 
tellectual or moral faculty. Irksome postures of the body are 
changed; when a limb is irritated it is withdrawn; and yet the 
mind is not conscious of these impressions, nor determines the 
movements. The same automatic acts occur in coma, apoplexy, 
&c. and depend alone on sensibility. 

The immediate cause of sleep is a problem difficult to resolve. 
Its object, doubtless is, to place the brain and nervous system in 
a condition for the exercise of their functions; to restore to them 
the susceptibility to receive exterior impressions, and to perform 
internal acts, lost by their continued operation, and during the 
waking state. But, in what does this condition and this suscepti- 
bility consist? They are unknown. We have no means to de- 
termine their nature with certitude. 

Do they consist in the loss of a principle formed in the nervous 
structure, and exhausted by action, or do they depend on a mo- 
dification of that structure, resulting from its activity, and ceasing 
from repose? In the determination of these questions, it must be 
confessed, we have little more than conjectures as our guides. 

In examining the phenomena attending sleep, many symptoms 
are to be detected, assimilating it to the torpor resulting from san- 
guine congestion of the brain. Whatever causes sanguine con- 
gestion of a moderate degree, produces somnolency, the intensity 
of which is proportioned to the extent of the congestion. All the 
narcotics, stimulating the brain in the first instance, and increas- 
ing its activity, terminate in the production of a congested condi- 
tion, and occasion sleep. Alcoholic liquors have a similar mode 
of action, and result in effects nearly the same in their character. 
In like manner, mechanical, or other compression of the brain, 
suspends intelligence, and produces a lethargic somnolency. 

In all the preceding instances, a state having the strongest ana- 



302 OP SLEEP AND DREAM?. 

logy to sleep, ensues from an excitement of the cerebral nervous 
structure, determining towards it an afflux of blood, and, thus, 
forming sanguine congestion. 

During the waking state, the functions of relation are unceas- 
ingly excited, and are in a state of activity. But the functional 
actions of an organ are excitative of its nutritive actions, and di- 
rects to it an afflux of sanguine fluid, (Prop. 2d.*) This process 
occurs with the cerebral organs from their active operations, and 
the tendency to a congested state diminishes their powers, and 
induces sleep. When the waking state is extended considerably 
beyond its natural period, and the excitement of the brain is con- 
tinued, the face becomes turgid and flushed, the eyes are injected, 
the head is heated, and a sentiment of fullness is experienced. 
Here are exhibited striking evidences of the sanguine afflux and 
turgescence established on the brain. If sleep be forcibly pre- 
vented, these symptoms augment, a true pathological state en- 
sues, eventuating in death. The Romans, with a barbarous re- 
finement in cruelty, doomed Perseus to this terrible death. 

The accumulation of blood in the brain always induces somno- 
lency, and the invasion of sleep is, evidently, attended with an 
afflux of sanguine fluid within the cranium. Still it cannot be af- 
firmed positively, that this is the proximate cause of sleep. It 
may merely be an accompaniment of that state. The question 
must remain involved in obscurity, so long as we are entirely ig- 
norant of what constitutes the active state of the nervous system, 
and the power by which it executes its various functions. At 
present we can merely assert, that two states prevail in the nerv- 
ous system; the one, its activity, or the waking state, when it 
executes the functions of relation, and which can continue only 
for a limited period; the other, its passive state, or sleep, in which 
is restored the power to resume its functions. The nature of these 
states, and the mode of action of each, are too recondite to be pe- 
netrated with our present means of research; and our knowledge 
is mere glances along the surface. We know only as certain, 
that these states irresistibly succeed each other at limited inter- 
vals; and that the one is reparative of the condition induced by 
the other. 

* Pag-e 230. 
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In addition to the above causes of sleep, it succeeds to a direct 
diminution of the action of the brain, from the abstraction of its 
natural excitants, as light, sound, odours, &c. and whatever pro- 
duces impressions or sensations. Without the action of these, 
the cerebral organs are not called into activity, and sleep is more 
frequent and prolonged. 

§ 1. Of Sleep in its Pathological Relations. 

Unusual somnolency, and sleep unnaturally profound, are at- 
tendants on disease; though a morbid vigilance, or sleeplessness, 
is a more frequent symptom. 

Somnolency is an intermediate state between sleeping and 
waking; imperfect consciousness continues, but the faculties are 
sluggish, and attention is dull. It is commonly an effect of a 
plethoric state, and fullness of the cerebral circulation. 

When sleep is very heavy, and the patient can with difficulty 
be roused, stupor or coma prevails: it is a more aggravated form 
of the preceding state, and marks a stronger afflux towards the 
brain, and a deeper congestion of its vessels. It is sometimes at- 
tended with light delirium and talking, when it is termed coma 
vigil: but when the patient speaks only while roused, it is called 
coma somnolenlum. 

More aggravated conditions are characterized as lethargy and 
earus. In lethargy it is yet possible to awaken the patient, but 
he immediately relapses into an unconscious state: in the carotic 
condition he can no longer be awakened. 

These different degrees of the same state constantly arise from 
cerebral congestion, and, in the worst forms, more or less of san- 
guine or serous effusion prevails at the same time. They are not 
diseases in themselves, but are symptoms, and depend on san- 
guine irritation in the brain or its meninges, giving rise to the 
congestion or effusion, their more immediate cause. 

Insomnia, or morbid vigilance, is a more constant result of 
disease, than its opposite state, just considered. It is most gene- 
rally a sign of cerebral excitation: and whatever activates the cir- 
culation and functions of the brain, as coffee, strong green tea, the 
first operation of the salts of morphia, the commencement of 
fevers, excesses of sexual intercourse, &c. occasion morbid vigi- 
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lance. It is, also, an attendant on the convalescence of severe and 
dangerous diseases. 

Mental alienation is frequently preceded by obstinate sleep- 
lessness, which accompanies its first periods. It is due to the ir- 
ritation of the cerebral structure, or the meninges, the most com- 
mon proximate cause of the affection. In all acute diseases sleep- 
lessness is a presage of imminent delirium, and threatens danger. 
It is a characteristic symptom of mania temulens. 

Sleeplessness, while it is a symptom most distressing to the 
patient, is often most difficult to relieve. Bleeding in acute fevers 
is frequently of no avail; neither does' opium nor narcotics suc- 
ceed; and are besides counter-indicated by the disease. Titillation, 
gentle frictions with soft substances, warm pediluvia, warm lo- 
tions, and the warm bath, may be resorted to; and the arts of the 
animal magnetizers, which, in nervous temperaments, often diffuse 
a calm and luxurious tranquillity in the system, and thus dispose 
to sleep, it might be proper, on some occasions, to put into 
operation. 

§ 2. Of Dreams. 

Sleep is seldom complete or perfect, especially towards the pe- 
riod of waking. Complete suspension of all the psycological ope- 
rations does not exist; some continue in activity, or awake; ideas 
are formed, and consciousness is not entirely absent. From this 
state of imperfect sleep, and partial repose of the intellectual and 
moral faculties, proceed dreams. A single organ of the brain, or 
mental faculty, being in an active state, ideas must of necessity 
be present; but they will, then, be unconnected and without or- 
der, whence the dreams are strangely incoherent. When, how- 
ever, groups of organs habitually acting in concert, are in this 
state, then, the ideas possess more arrangement, and the mental 
operations more method: dreams acquire a certain degree of ra- 
tionality; and even completely regular intellectual operations, as 
the composition of poetry, or the solution of some theorem, arc 
performed with all the intelligence and acuteness of the waking 
state. 

In the first periods of sleep, when persons are in the enjoyment 
of health, and moderately exercise their intellectual faculties, 
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dreams seldom occur; and when they do, generally proceed from 
some uncomfortable internal or external sensations, exciting a 
portion of the cerebral structure. As all the faculties are not 
equally exercised, those whose organs have not been exhausted 
speedily recover their force, and, either spontaneously enter into 
action, or are easily roused by exterior excitants. As the hour 
of waking approaches, a greater number of the organs assume the 
same state, the recuperation of the senses advances, and their sen- 
sibility to impressions becomes constantly more acute. Hence 
it is, that the dreams at this period, it is a common observation, 
have a strong resemblance to actual occurrences; which has led 
to the vulgar remark, that morning dreams are true. 

In some few instances, during sleep, a number of faculties as- 
sume an activity commensurate with the waking state; the 
thoughts are connected and combined; the intellectual operations 
possess a complete rationality ; and voluntary acts are commanded 
and executed. This state constitutes somnambulism: it presents 
numerous gradations, and, when in a high degree, differs from 
the waking state only in consciousness. The somnambulist will 
enjoy the full exercise of all his faculties, converse, walk, perform 
various operations, sing, compose verses, &c. yet, in the waking 
state, have no consciousness of what has occurred. In this respect 
somnambulism differs essentially from dreaming, and approaches 
to a morbid state: in a high degree it cannot be considered other 
than a disease, and as having a strong analogy to epilepsy. 

Very remarkable, and even wonderful accounts of somnambu- 
lists have been published, but, in some of these, it is to be sus- 
pected, credulity existed on one side, and imposition was prac- 
tised on the other. Extreme circumspection should be exercised 
in all these instances to avoid the acts of deception and fraud, 
for which the pretext of somnambulism may be a cover. 

Somnambulism, or a nearly similar state, is artificially brought 
on, in persons of acute sensibility and highly excitable nervous 
temperament, combined with strong imagination, by the practices 
of magnetizers. It differs from that spontaneously produced, as 
those affected in this way do not move about, and perform volun- 
tary actions. Its phenomena are confined chiefly to conversa- 
tions; and to pythonick responses to the questions of the opera- 
nt 
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tor, managed with all the acuteness, skill, and dexterity of an 
■fuspex. 

Tlie general tenor of ideas in dreaming is the same as that 
with which the mind is occupied awake; and thus may be re- 
vealed, in dreams, the slate of the mind, the secret hopes and 
wishes, the profoundly hidden thought, and often the circum- 
stances of the dreamer. The knowledge of this fact, and its dex- 
trous application, by an acute observer, with the credulous, com- 
pose the art of oneiromancy. 

Those who occupy the mind with laborious studies, and are 
engaged in investigations requiring deep thought seldom dream. 
The exhaustion of their faculties renders longer, and more pro- 
found repose necessary; and their sleep is rarely interrupted 
with dreams: the idle and indolent, whose mental faculties are 
but slightly exercised, on the contrary, seldom sleep without 
dreaming. 

Impressions excited in dreams possess at times so much of vi- 
vidness and force as to be confounded with waking ideas, or 
those derived from actual impressions on the senses. They are, 
then, supposed to be the result of realities, and it is difficult to 
produce a contrary conviction. This is the/)rigin of many stories 
of visions, and supernatural revelations. 



§ 3. Of Dreams as connected with a Pathological State. 

From the theory of dreams, it is evident, that whatever causes 
unusual impressions, or disturbances of the actions of the system, 
and, thereby, interrupts the perfect repose of the intellectual and 
moral organs, will give rise to dreams. But the ideas of dreams, 
when excited by impressions, always partake of the character of 
those impressions, and should they be of an unpleasant and pain- 
ful nature, the dreams will be distressing. 

Deviations of the actions of the cerebral organs, from their na- 
tural order, whether primitive or secondary, are attended with 
corresponding affections of the intellectual operations. To the 
phenomena thus induced dreaming belongs; and consequently 
furnishes signs indicative of the actual state of the cerebral struc- 
ture. There is, then, a medical oneiromancy, founded in positive 
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lacts and observations, free from juggling, or deceptious practices, 
and which will often present to the practitioner important infor- 
mation in determining the modifications in the state of the brain, 
and their relation to the healthy state. Dreams are then con- 
nected with the healthy or morbid condition of our organs, they 
belong to pathology as well as physiology, and are of no mean 
value as diagnostic and prognostic signs. 

There are two classes of dreams; the one attached to the natural 
action of the brain; the other depending on its pathological con- 
dition. 

The first are dreams occurring in the manner already de- 
scribed, and the effect of the natural activity of the intellectual 
faculties. They usually occur towards morning, the period when 
the faculties enter into the waking state, and the ideas on which 
they arc employed, are those that habitually occupy the mind, or 
arc of the same character. 

Dreams excited by active external impressions, or sensations, 
as from temperature, the contact of foreign substances, sounds, 
and uncomfortable positions, &c. calling prematurely the intellec- 
tual faculties into action before the completion of their repose, be- 
long also to this class. 

Prolonged excitement of the mind, in intellectual labours, by 
producing an irritation of the brain, will cause frequent dream- 
ing, often of a distressing intensity, preventing the refreshment 
of sleep. This variety of dreaming is within the range of health, 
but denotes predisposition to disease, and indicates the propriety 
of discontinuing for a time the occupation whence it proceeds. 

Pathological dreams are excited by irritations developed in the 
cerebral organs, maintaining the activity of a portion of them, 
and preventing their repose. The cerebral irritation is generally 
secondary, emanating from disordered actions of the stomach, of 
the organs of the circulation, of respiration, and generation. 

The affections of these organs, especially of the two first, exer- 
cise a constant influence over the brain, modifying its actions; and 
hence they invariably procure disturbed sleep. 

The internal sensations produced by the morbid condition of 
the organs, differ from those of the natural state. Being usually 
oppressive and painful, the ideas awakened are not of the com- 
mon order, and the dreams are composed of trains of thought and 
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ideas entirely different from those generally occupying the in- 
tellect. 

To dream immediately on the commencement of sleep, is al- 
ways a sign of disease, as it is out of the order of nature; and 
dreams, painful and distressing in their tendency, are always the 
consequence of disturbance or disorder in some of the functions 
of the economy. Dreams of this character indicate, therefore, 
either the approach of disease, or its actual presence. 

Dreams filled with scenes of terror and distress, with fancied 
sufferings, menacing dangers, in fevers, or other diseases, are of 
unfavourable augury, and announce a protracted and dangerous 
affection. Those in which the ideas are gay and pleasant, which 
present to the mind agreeable illusions, are, on the contrary, a 
favourable sign: they presage a mild form of disease, convales- 
cence, and recovery. 

The forming state of most, and, particularly, of continued fe- 
vers, is attended with an imperfect sleep disturbed by dreams. 
The same circumstance is a frequent precursor to mental aliena- 
tion: instances have occurred in which the subject of a dream, 
preceding the disease, has been that of the subsequent delirium. 
It is rare, in fact, that impressions and sensations of any force, 
or disturbances of any function, and which are the usual attend- 
ants on the approach of disease, do not excite dreams, having 
often reference to the seat, or the subject of the unusual feelings, 
or the suffering induced. Thus, local inflammations have been 
preceded by dreams, of which some circumstances respecting the 
subsequent seat of the disease, were the subject. 

Gastric diseases, almost without exception, excite dreams of an 
unpleasant character, in which the individual fancies himself to 
be placed in situations of great peril, threatened with some hor- 
rid death, or terrified with spectral forms, and monsters of horrid 
aspect — " gorgons and hydras dire." 

Chronic inflammation of the pericardium, and of the heart, and 
organic disorder of this organ, prohibit sound sleep, and cause 
dreams of great horror. The patient is denied the refreshment 
and invigoration of repose. He is incessantly oppressed with ter- 
rific ideas of death by suffocation in some form, and starts erect, 
or leaps from the bed in agony and alarm. 

Oppression of the digestive, circulatory, and respiratory or- 
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gans, with disorder of their functions, is the principal, if not sole 
cause of incubus or nightmare. In this affection the patient ex- 
periences a sense of weight and suffocation from some object 
seated on his chest, the forms of which are fashioned by the cha- 
racter of the intellect, and of the intelligence of the individual. 
A circumstance frequently observed in this state, is a temporary 
impotence of volition. The strongest desire is experienced to 
move the body, or a member, and the will is strenuously, but in- 
effectually exerted for this purpose. This difficulty sometimes 
continues a short time after a return of consciousness. This state 
is the reverse of somnambulism, in which the muscles obey with- 
out difficulty the influences of volition. 

More ample details on this subject would be here inapposite. 
Sufficient has been shown to establish the necessary connexion 
existing between dreams, and the actual condition of the organs 
and functions of the economy; and no doubt can be entertained 
as to the utility to be derived from studying them, in reference 
to the diagnosis and prognosis of disease. 



PART II. 



Organic Functions, or Functions of Nutrition; and the Func- 
tions of Reproduction. 

General Principles. 

Organized beings proceeding from a germ, are developed 
after a type special to each genus, by the addition of constituent 
elements derived exteriorly. This constitutes their growth. 

The actions of organized beings are, moreover, attended with 
a waste, or alteration of their elements, disqualifying their struc- 
ture for the offices of vitality; and hence is necessitated a renewal 
of the materials of their composition. This is accomplished by 
nutrition. 

The extrinsic matter, before it can be adapted for the purposes 
of growth and nutrition, requires an elaboration, completed by 
various processes; it is, then, distributed through various chan- 
nels, and in different proportions to every part of the structure; 
and is, finally, deposited in the interstices of the pre-existing mo- 
lecules, part of which are removed, or disappear. Nutrition is, 
consequently, a molecular action, comprising a composition and 
decomposition incessantly carried on in the intimate structure of 
organized beings. 

The series of processes effectuating the above purposes, com- 
pose the functions of nutrition, or the organic functions. They 
are digestion, absorption, respiration, circulation, nutrition or 
assimilation, secretion; and as an attendant circumstance, or con- 
secutive effect, calorification. 

By the exercise of these functions, the individual organization 
arrives at its perfect completion, and its existence is maintained. 
But, for the perpetuation of the race, and continuance of the spe- 
cies, a germ is unfolded, endowed with specific organic disposi- 
tions. These remain, however, quiescent, unless a susceptihili'v 
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to enter into action, under the influence of appropriate stimuli, 
l)c imparted by the act of fecundation, the object of that process, 
when its separate or individual existence commences, and it ac- 
quires a birth at determinate periods, and after a certain mode, 
The various processes adapted to these purposes, form the j unc- 
tions of generation or reproduction. 

These orders of functions are not dependent on those of rela- 
tion; for, in many animals, and in plants, the last have no exist- 
ence. They are of course independent of volition, which exer- 
cises no control over their actions. Still they are not isolated 
and withdrawn from the influence of the nervous system, at least 
in the higher classes of animals. A particular arrangement of 
nerves, or department of the nervous system, is consigned to the 
use of the organs executing those functions; and, in the degene- 
ration of structure, attending the descent of the animal scale, it 
persists after the nervous system of relation has disappeared. 
This department is the great sympathetic or ganglionic system 
of nerves. The structure of this system having already been de- 
tailed, and its functions been the subject of investigation,* a repe- 
tition of them here is unnecessary. 

I would, however, remark, that a question of interest and of 
considerable importance arises, that yet awaits a decision. Is 
nervous power an indispensable requisite to the performance of 
the nutritive functions, or, is it merely an accessory? The affirma- 
tive determination would imply, that growth, and the nutritive 
processes, can never be executed without a provision of a nervous 
system of some kind. But what evidence have we of a nervous 
structure in the amorphous animals, and in vegetables? None has 
yet been detected; and until its existence is demonstrated, the 
negative decision may fairly be maintained. M. Dutrochet, it is 
true, has attempted to establish the presence of the elements of a 
nervous structure diffused throughout plants, in what he calls 
nervous corpuscles, and producing irritability, or, as he terms 
it, nervimotility. But he founds his opinion on facts deficient in 
conclusiveness. These corpuscles, naturally diaphanous, are ren- 
dered opaque by acids, and their diaphaneity is restored by alka- 
lies. The same circumstances take place with the globules of the 

e page 35. 
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brain and nerves ; and hence, he infers the two must be identical, 
and, consequently, plants are possessed of the rudiments of a 
nervous system, though not collected and arranged into masses 
or organs. 

It may be objected to this conclusion, 1st, that chemical tests 
for microscopical objects, must be too uncertain to justify a posi- 
tive reliance on the phenomena observed. Before we can be au- 
thorized to found inferences on these phenomena, they must be 
confirmed by different authorities. One alone, however eminent 
for accuracy and acuteness of observation, is not sufficient to fur- 
nish a guarantee against error; and a diversity of testimony to the 
correctness of points involved in so much obscurity, must be de- 
manded before they can be made the base of a sweeping doctrine. 
2d. The phenomena themselves, standing alone, do not sanction 
any other conclusion, than a general analogy between the two 
substances ; they are not proof of an absolute identity. 

M. Dutrochet appears to have laboured under the preconceived 
notion, that irritability must be a property of nervous tissue, and 
its presence is a necessary implication of a nervous structure, and, 
therefore, he was disposed to find this structure in plants, the ir- 
ritability of which is so fully recognised. This is begging the 
question. So far as the functions of the nervous system have 
been ascertained, and this is not inconsiderable, the capacity of 
responding to the impressions of stimulating agents, possessed by 
all organized matter, is not derived from this system, but is ac- 
quired in the formative process of nutrition. It is a first result 
of organization, precedes the appearance of nervous structure, is 
manifest in a high degree where no trace of nervous matter can 
be detected, and, instead of being a functional property of the 
nervous system, is necessary to its production, and the mainte- 
nance of its actions and functions. To contend that irritability 
is a functional result of nervous structure, while it is, at the same 
time, immediately necessary to the production of this function, 
involves an absurdity. It is making a thing the cause of itself- 

The same process of reasoning is applicable to the nutritive 
function. Nervous structure is a product of nutrition, formed of 
the animal elements, derived from external matter. The com- 
mencement of this function, in the germ, must, then, be antece- 
dent to the existence of nerve. Nervous structure and power 
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cannot, therefore, be regarded as indispensable requisites for the 
performance of the nutritive functions. 

Though nervous power may not be an indispensable accompa- 
niment of the nutritive actions, yet, it may influence the mode 
of their performance in a positive manner, by its excitative or 
modifying activity, precisely as they are influenced by other sti- 
mulating agents, as caloric, light, electricity, air, &c. Another 
office, and a most important one, of the nervous system of the 
nutritive organs, is to impart a concurrency to their operations, 
combining them into a unity, or forming of them a single sys- 
tem, harmonizing in the very diversified parts its different organs 
fulfil. At the same time, this system is associated with that of 
the functions of relation; it is united with the encephalon, where 
is situated consciousness and the perceptive faculties. By this 
arrangement, the numerous organs, composing the economy of 
the higher order of animals, are made dependent on each other, 
and all are subjected to a common centre of vital actions; the 
wants of the organism, and the deviations from a natural state, 
to which every organ is liable, from the agency of numerous 
causes, are made known, and the intelligence, warned of their 
condition, is excited to the provision of adequate and appropriate 
means to supply or remedy them. 

Without this association of the organs through the medium of 
the nervous system, the play of the complicated mechanism of 
the animal economy, deficient in a common power of action, could 
not be maintained in regularity, and would be exposed constantly 
to fatal derangements. 

A correspondence between the organs is an obligatory provi- 
sion, for preserving the concurrency of their actions, and the 
equipoise of their powers. Independence of their actions is in- 
compatible with the mutual subserviency of their functions. A 
single organ, in that case, being disordered in its actions, if all 
those operating in the same circle, were not similarly affected, 
but were to continue acting with the energy of health, the dis- 
eased organ would inevitably be destroyed, by the labour conti- 
nued to be thrown on it in its disabled condition, and the call in- 
cessantly made on its coadjuvant office, while incapacitated in its 
functions. Thus circumstanced, a restoration to the healthy state, 
for which the suspension of function, as far as practicable, is a 

40 
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first and indispensable condition, could never be accomplished. 
But, by the provision of a sympathetic association, established 
through the medium of the nervous system, the functions of all 
the organs, belonging to the same order, are brought to the same 
level, and an entire or comparative state of rest is, thus, inducedj 
presenting the opportunity for the operation of recuperative pro- 
cesses. 

Hepatitis, or inflammation of the liver, will furnish an example 
illustrating the principle. This organ forms a portion of the di- 
gestive apparatus, and its functions are an indispensable part of 
the process of digestion. When actively diseased the stomach 
sympathizes with it; the appetite is lost; and its digestive func- 
tion is impaired. The liver, consequently, is not called on for 
the performance of its office, and it ceases to experience the exci- 
tation requisite for functional operations. The intermission of 
function is, of itself, frequently sufficient for the recuperation of 
diseased organs, and is of absolute necessity for their return to a 
healthy state. Now, if this sympathetic connexion did not exist, 
and the stomach continued to preserve undiminished its functions, 
the appetite demanding food, and digestion being vigorous, the 
functional acts of the liver would be required, and, consequently, 
excited into action. Inflammation once established in it, would 
be constantly augmented, and its destruction a result that would 
almost inevitably ensue. Inflammation of the kidneys, whose 
function is depurative, presents another instance to the same 
purpose. 

The intimate association of the organs of the same order, pro- 
ducing a commonness of being and actions, is thus evidently a 
necessary condition for the safety of the organism, and the re- 
storation of the organs to a natural state, when they have once 
departed from it. Other objects are attained by this connexion, 
and will be pointed out when treating of the sympathies. 

The connexion of the nutritive organs with each other, and 
with the common centre in the encephalon, which has been 
shown to be essential in the animal mechanism, is established by 
the sympathetic nerve or ganglionic system. That it executes 
any other office is certainly not demonstrated. Its immediate 
and necessary agency in the functional actions of the organs of 
nutrition, will not be formally denied, as it is an opinion sus- 
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tained t>y numerous authorities; yet, I must confess, the evidence 
in support of it, is by no moans satisfactory; many facts are in 
opposition to the doctrine; and it does not appear to be a cir- 
cumstance necessary to their performance. 



CHAPTER 1. 



Of Digest 



ton. 



The reparative materials, on which the functions of nutrition 
are exercised, are derived exterior to organized beings. In ve- 
getables and animals of the simplest structure, these materials are 
elaborated previous to their introduction into the beings they arc 
destined to sustain. They require only to be absorbed to under- 
go the process of assimilation, and be converted into animated 
matter. 

In man and animals of a more complicate structure, the elabo- 
ration preparing the reparative materials for their introduction 
into the organism, and their employment in nutrition, is accom- 
plished by organs within the being, provided for that purpose. 
This process constitutes digestion, and the organs executing it, 
compose the apparatus of digestion. 

All exterior matter is not adapted to become nutritive, and of 
that consumed by animals, a portion only really possesses this at- 
tribute. The materials employed for this object are named ali- 
ment and nourishment when solid, and drinks when fluid. They 
are derived from the vegetable and animal kingdoms exclusively, 
with the exception of water. 

The separation of the nutritive and assimilable, from the innu- 
tritive and unassimilable matters, and the preparation of the first 
in order to be absorbed into the organism, are the ends of the 
process of digestion. 

In vegetables and the simpler animals, these effects are pro- 
duced exterior to, and independent of their organs; and entirely 



316 OF ALIMENT OR FOOD. 

unconnected with any vital action. They are, consequently, a 
purely physical result, proceeding from chemical actions, over 
which they possess no control. Digestion is a function that does 
not properly belong to them. 

In the higher animals the concurrence of organs and vital ac- 
tions is superadded, and is essential to the completion of the pro- 
cess. Notwithstanding, in its character it is essentially a chemi- 
cal process; but, the more compounded nature of the aliment, and 
its appropriation to a more exalted species of organization, neces- 
sitates a complicated apparatus, and means of greater energy, 
acting in a regular order, for the reduction of the aliment to 
the nutritive elements, and capabft of being put into opera- 
tion, whenever required by the wants of the economy. The 
immediate dependance in"which the existence of the being is held 
on the regularity of its exterior supply, and the quality of the ex- 
terior matter it receives, is also an obligatory reason, that the sup- 
ply of exterior matter, and the process of adapting it for the pur- 
poses of nutrition, should be placed at the command of the ani- 
mal, and be subjected to its direction. A dependancy in these 
respects, on external casualties, would have been to have jeoparded 
incessantly the existence of the individual. 

Digestion in man is an exceedingly complex process. To com- 
prehend it in its natural state, or its connexion with a pathologi- 
cal condition, the various circumstances attached to its perform- 
ance, and the organs belonging to this function, with their respec- 
tive offices, require a general exposition : and of these the first in- 
viting attention is the nature of aliment or food. 

Sect. I. — Of Aliment or Food. 

By aliment or food is to be understood those substances sus- 
ceptible of undergoing a change in the digestive organs, and fur- 
nishing principles, that, absorbed into the interior, sustain the ac- 
tions of the economy, renew its structure, form the materials of 
its growth or development, and repair its losses. Whatever re- 
sists the action of the digestive organs, and retains its characteristic 
properties, cannot be an aliment; and when those properties pos- 
sess the power of disturbing, or modifying the actions or tissues 
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of the organs, the substance is a medicine or poison, according 
to the degree of its activity, and the- intensity of action it pro- 
vokes. 

Some medicinal substances occasionally yield to the powers of 
the digestive apparatus when endowed with exalted energy. 
They then lose their medicinal character, become alimentary, and 
cease to exercise the wonted influence over the organs. Alimen- 
tary substances, also, frequently oppose the digestive actions 
when feeble. They may, then, produce disturbances in the di- 
gestive apparatus as violent as those induced by medicines; and, 
when the irritability of the stomach and bowels is acute, but lit- 
tle inferior to those resulting from poisons. 

Organic substances alone can constitute aliments; hence they 
are entirely derived from animals and vegetables. Mineral sub- 
stances are -totally unfit for this object. Even the disorganization 
from putrefaction destroys the nutritive character of alimentary 
matters. 

Aliments do not consist entirely of nutritive principles, but 
contain accessory materials confounded with them, and requiring 
to be separated; this is accomplished by digestion. The nutritive 
principles are few in number; but the others are numerous, and 
give the infinite variety existing in alimentary substances. The 
accidental united to the nutritive principles, often possess, espe- 
cially in vegetables, medicinal, and, even, poisonous properties : 
from this cause, alimentary substances, while they nourish, may 
be made to modify the condition of the tissues. 

Hippocrates advanced, as an opinion, that, notwithstanding the 
great diversity of aliments, there properly existed but a single 
nutriment. It was generally adopted, and in modern times pre- 
cision was imparted to it, by assuming, that mucilage was the 
nutritive principle. 

The organic elements constituting the animal structure, are 
dissimilar in their nature; and the different tissues, forming the 
solids, are composed of different elements, and are not constructed 
of the same substance.* But the elements of the animal struc- 
ture are derived from the aliments, and it is not to be presumed, 
that a single nutritive principle can be the sole origin of all the 

♦ Sec page 12. 



■ ilb OF ALIMENT OK FOOD 



organic elements, and the only source of all the diversities of the 
tissues entering into the composition of the organs of the economy. 
If an examination be instituted of the composition of alimen- 
tary substances, as compared with that of the animal organism, it 
is immediately apparent, that those of an animal nature contain 
the same elements as the solids and tissues of our economy. Ve- 
getable aliments, though not presenting the exact proximate or- 
ganic elements existing in the animal structure, contain, notwith- 
standing, principles having the strongest analogy to them, and 
which, by slight modifications in the arrangement of their inte- 
grant elements, it can readily be perceived, could assume all the 
peculiarities characteristic of the animal materials. This modifi- ' 
cation, it is a part of the digestive functions to execute, convert- 
ing the elements of vegetable into those of animal substances. 
Digestion in herbivorous animals, or those whose sole nutriment 
is vegetable, is a more complicated process, than in carnivorous 
animals, and requires a more complex and numerous apparatus. 
This proceeds from the greater change vegetable principles must 
undergo before they are converted into animal principles. 

Animal and vegetable substances differ in their chemical ele- 
ments. The first contains azote, of which vegetables generally 
are deficient, and when it does exist, it is in smaller proportion, 
than in animal matter. The last contain carbon in much larger 
proportion, than animal substances. In the process of digestion, 
changes are accomplished in the proportions of the chemical ele- 
ments of the aliment, adapting them to the organization they are 
destined to nourish, and when azote is deficient, it is acquired in 
this operation. 

The last anatomical analysis of the animal solids, resolves the 
organic tissues into two forms; globules, and an amorphous coagu- 
lable substance.* Alimentary substances, macerated in saliva after 
mastication, I have ascertained by repeated observations with the 
microscope, are also resolvable into the same elements. Fibrinous 
meats, vegetable fecula, and sugar; that is, the most nutritious ali- 
ments, contain the largest proportion of globules, resembling, as far 
as appearances observed by the microscope can be depended on, 
very closely the globules of the animal solids, and of the blood. 

* Sec page 16. 
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These globules disappear when putrefaction is established. From 
the experiments and observations I have made, I am disposed to in- 
fer, that the nutritive and digestible qualities of food, depend on 
the presence of globules and coagulable substance in our alimen- 
tary matters, similar to those of which our tissues are formed, and 
the facility with which they can be resolved into a free or disin- 
tegrated state. 

Aliment is not the same for all animals. Some can subsist only 
on vegetable food, and their digestive apparatus is incapable of 
bringing animal food into the nutritive elements. Others can live 
only on animal food, and their digestive organs are equally impo- 
tent in their power over vegetable matter. Others, and to which 
man belongs, digest, and are sustained equally well on both spe- 
cies of food. 

The flesh of animals that live on vegetable food, is very di- 
gestible, and highly nutritive; but that of carnivorous animals is 
indigestible, and incapable of serving the purpose of nutrition. 
Though no very apparent difference is to be observed between 
them, this circumstance is an evidence of considerable dissimi- 
larity. 

Animal food, though more easily digested than vegetable, is 
more stimulant to the stomach, and more productive of heat and 
general excitement. In all cases of imperfect digestion, resulting 
from gastric irritation, the most common cause of dyspepsia, the 
general recommendation of animal in preference to vegetable 
food, is exceedingly erroneous, and founded on most incorrect 
views. In consumption, and in all chronic diseases depending on 
local inflammations, and which are excitative of febrile symptoms, 
animal food is injurious, and should be interdicted. 

Food of the same nature, that is, animal or vegetable, differs 
materially in its digestible qualities, and its effects over the ac- 
tions and nutrition of the economy. Each species possesses some- 
thing peculiar in its qualities, and has a speciality in its effects. 

Fibrin is more nutritive and exciting, than gelatin or albumen; 
it requires also more powers, and a longer period to digest, than 
they do. Its digestion is always attended with heat; it is, then, 
incompatible with all diseases of sanguine irritation, and should 
be sparingly used by those liable to such affections. The flesh of 
old animals abounds in fibrin and in osmazome, that principle 
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highly stimulating in its effects, and forming the reddish-brown, 
sapid, and aromatic crust on roast beef, mutton, or veal. 

Gelatin has little or no exciting properties, and requires com- 
monly some stimulants to be associated with it, that it may be 
digested. It is not of easy digestion, passes rapidly through the 
alimentary canal, and in this way often proves laxative. It never 
excites heat or stimulates the functions. Gelatin abounds in the 
flesh of young animals. Meats of this character are adapted to 
the sanguine temperament; to those disposed to gastric irritation; 
and should be preferred in warm climates and seasons. 

Albuminous food when very slightly cooked or diluted with 
water, digests with great facility, is very nutritive, and does not 
disorder the functions, or develope heat in the stomach. Too much 
heat in its preparation, by increasing the cohesion of its particles, 
renders it indigestible. The food in which albumen predomi- 
nates is, oysters, muscles, eggs, brain, liver, sweet-bread, or the 
pancreas, and blood. 

In fish, these principles are combined in nearly equal propor- 
tions; and they are entirely devoid of osmazome. 

Vegetable substances and principles, offer diversities equally 
great in their qualities, the effects they produce, and the modi- 
fications they exercise over the actions and nutrition of our or- 
gans. This is not the place to enter into details on this subject, 
but every practitioner should be familiarly acquainted with the 
peculiarities of each, that he maybe enabled to lay down instruc- 
tions to his patients, as to their regimen, drawn from positive 
principles. 

Animal food when raw, cannot be digested; it always requires 
to be cooked. The same rule applies to most vegetables, except 
ripe fruits, which are, however, brought to a state analogous to 
that produced by cooking; and some oily nuts. Both are however 
improved and rendered more digestible by cooking. 

The preparation of food influences its qualities, and the actions 
it excites in the economy. The art of cookery, though unattend- 
ed to by physicians, is almost as much a branch of medicine as 
pharmacy; and nearly as important in the management of dis- 
eases. The object of cookery should be to render food digesti- 
ble, to diminish the labour of the stomach, to present the nutri- 
tive principles as much divested as possible of extraneous matter; 
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to destroy its injurious properties, and to adapt it, in the prepa- 
ration of dishes, to the powers of the digestive organs, the indi- 
vidual temperament, the predisposition to disease, or disease ac- 
tually existing. The prolongation of life, and enjoyment of health, 
are more immediately dependant on good cookery, than on me- 
dicine. Health cannot long be maintained, where there is a bad 
kitchen. The perversion of cookery converts the art to a flattery 
of the palate, instead of an assistant of the stomach, and by lead- 
ing to excessive repletion generates gout, rheumatisms, and dis- 
poses to apoplexy, and other affections. 

Animal aliment is more thoroughly digested than vegetable, 
leaves less residue, and remains a much longer period in the di- 
gestive apparatus. Its residue, or fecal matters, is besides more 
irritating. 

The more of nutritive matter contained in aliment, whether 
animal or vegetable, the longer it remains in the alimentary canal, 
and the more it exercises the digestive organs. Innutritious food, 
or that poorly provided with nutritive juices, passes rapidly 
through the digestive tube. The same is true of food that resists 
the digestive process. It excites the muscular tunic of the sto- 
mach and bowels, and is soon expelled from them. Hence they 
may be employed as laxatives, to keep the bowels free, and are 
to be preferred for that object, to purgative medicines; such are 
oils, saccharine and acidulous fruits, manna, &c. 

Aliment furnishing the materials of the animal solids, and dif- 
fering so very greatly in its nature, in its properties, and in its 
effects over the actions of the economy, offers to the practitioner 
the most effective means of modifying the condition of the organs. 
Of all the remedial agents at his command, no other enables him 
with so much certainty to accomplish extensive and radical 
changes in the actual state of the organs, as the aliment, directed on 
a thorough knowledge of its properties, and mode of influencing 
the organic or nutritive actions. He is enabled through its 
agency, assisted by the various regulations embraced in regimen 
and hygiene, to revolutionize completely the whole organism, 
and to effect deep and lasting mutations in the physical, and even 
moral nature of man. This result he can operate, by having at 
command the material elements of our composition, derived from 
external supplies, and withholding, supplying, or regulating them 

il 
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according to the existing indications. But, it is evident, that to 
fulfil a design of so much extent, and to perfect changes so com 
pletely radical, a persevering and undeviating adherence to a sys- 
tematized alimentary regimen, is indispensable. 

In acute diseases the basis of the treatment must, in all cases, 
repose on dietetic regulations; inattention to which will defeat 
every remedial scheme. In chronic diseases, regimen must com- 
pose the principal treatment. Medicinal prescription is a secondary 
consideration; it is to be invoked only as adjutory, to relieve cer 
tain symptoms, and is always to be regarded as merely subscr 
vient to the more important and profounder operations the eco 
nomy can be made to sustain by dietary proceedings. 

Drinks are a variety of aliment. They are the liquids intro- 
duced into the stomach for the reparation of the fluid parts of the 
blood, to quench thirst, and to stimulate the organs of the eco 
nomy. They are of various kinds, are derived from the mineral, 
vegetable, and animal kingdoms, and are possessed of properties, 
the most different in their nature. 

The natural drinks of man are water, and the acidulous and 
saccharine juices of fruits and some vegetables, as of the orange, 
lemon, melon, &c. But man has invented artificial drinks, pos- 
sessing, besides their qualities as drinks, various properties; all 
of them are more or less stimulant, and some are nutritive. These 
drinks are obtained by the process of fermentation; as wine, cider, 
beer, porter, &c. : by the distillation of fermented liquors; as the 
various alcoholic liquors : or infusions of vegetable leaves, seeds, 
&c. ; as tea, coffee, &c. 

Drinks have some few properties in common. They allay 
thirst; they dilute the alimentary bolus in the stomach; they as- 
sist in the reduction of the compactness of the food ; and repait 
momentarily the losses sustained by the fluids of the economy. 
They differ most widely as to their especial properties, ami the 
effects they pi'oduce in the organism. 

The simple and natural drinks fulfil most completely the oh- 
jects required in the use of drinks, and the habitual consumption 
of which is most certainly productive of health and longevity 
They are the only drinks that can be employed by those of the 
sanguine and nervous temperaments, for constant use, without 
entailing most serious and distressing affections. In all inflamma 
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tory diseases, they are the only chinks that can be administered, 
and nature dictates their propriety, by the desire she creates for 
them. 

The temperature of these drinks influences their effects on the 
economy. Cold water is sedative, but, if the temperature be very 
low, it often causes a reaction. In febrile diseases, it should be 
given moderately cold, or when iced, only in small quantities, 
and very frequently repeated. When highly charged with car- 
bonic acid gas, its sedative effects are enhanced, and it is the most 
efficacious remedy in allaying the irritation of the stomach. In 
slight gastric irritations, such as are induced by too stimulating 
food and drinks, simple, or edulcorated cold water, is the most 
direct and prompt means to arrest them. Those whose stomach 
is not excitable, in whom the requisite excitement for the per- 
formance of digestion is with difficulty established, suffer from 
drinking cold water, and their digestion is suspended. 

Tepid water causes nausea, and excites vomiting. Its mode of 
operation in producing this effect is not determined. When it is 
desirable to evacuate the contents of the stomach, and the activity 
of emetics is to be apprehended, as in the commencement of gas- 
tric fevers, tepid water offers the safest means that can be em- 
ployed. Hot water, as well as all hot drinks, is stimulant to the 
stomach, and often excites the skin or kidneys. 

Fermented liquors are most of them nutritive, and all more or 
less stimulant from containing alcohol. They offer peculiar cha- 
racters derived from the substances they hold in solution. In 
moderate quantities, they excite mildly the stomach, and in a 
healthy state of that organ, invigorate digestion; they quicken 
the circulation, and augment the secretions. On any empty sto- 
mach they prove more exciting. 

The stimulation of fermented liquors is not limited to the sto- 
mach, but is rapidly extended into the whole of the organism. 
When it is moderate, the increased vigour imparted to the play 
of the organs, produces a sentiment of force, of activity, and aug- 
mented vitality, inspiring feelings of pleasure and gaiety. This 
forced effort is succeeded by an exhaustion of the organic actions, 
and a state of languor is induced, corresponding to the extent of 
the excitement. 

Excesses in fermented liquors disturb the functions of the 
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economy, and, if frequently repeated, inevitably awaken a patho- 
logical state. This is more certainly induced in those who arc 
predisposed to diseases, or possess any of their tissues or organs 
developed in an undue proportion, or have any organ in an irri- 
table condition. 

In excess, fermented liquors often occasion inflammation in the 
stomach. Digestion is arrested, vomitings are induced, and, in 
the highly irritable and nervous, violent spasms and convulsions 
are brought on, proceeding from intense gastric sensibility. They 
excite with energy the heart, inflame it, cause palpitations, and 
establish fever. The brain suffers no less; all its functions are de- 
ranged; the intellectual and moral faculties, from the high and ir- 
regular excitement of their organs, and the sanguine congestion 
its consequence, are incapable of a combined action; false percep- 
tions, violent moral commotions, without a pretext, aberrations 
of the understanding, followed by a total suspension of intellec- 
tual existence, arc the effects of this condition. The voluntary 
powers follow the same course; they are roused into energy, and 
then sink into languor; the muscles deprived of the stimulation 
of nervous power, lose their contractile force, and are incapable 
of supporting the frame; it, then, becomes a mere brute mass: 
this state is drunkenness. 

From the effects experienced by the organs, from the excessive 
use of fermented liquors, it is not surprising, they are the prolific 
source of so many maladies, and the cause of numerous of the 
moral and physical evils of our race. The reiteration of the vio- 
lent stimulation they induce, terminates in inflammations, either 
acute or chronic, of the stomach, duodenum, and liver, with the 
cancerous and other degenerations of these organs. Inflamma- 
tion of the heart and vessels; the enlargement, and other organic 
derangement of the one; aneurisms, ossification, &c. of the other, 
are common results of habitual intemperance. In the brain, its 
consequences are the production of apoplexies, of convulsions, of 
mental derangement, and every form of nervous disorder. 

Even in moderation, the habitual use of fermented drinks is 
not tolerated by the sanguine and the nervous. They are unne- 
cessary, and should not be employed by those leading sedentary 
lives; by those in the vigour of life; when the temperature is mo- 
derate; and, when the food is sufficiently stimulating for its own 
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digestion. They agree with the lymphatic temperament, in which 
the organs are but little excitable ; while engaged in arduous mus- 
cular exertions ; with those advanced in life ; during extremely 
cold, or excessively warm weather, enervating the forces; and 
when the quality of the food is not such as to excite the stomach 
sufficiently for digestion. 

Whenever chronic inflammations are seated in any organ, from 
the diffused excitation they create, fermented drinks are always 
injurious. They do not relieve the debility attending on the 
complaint, but aggravate the existing lesion. 

Alcoholic liquors are the distilled products of fermented li- 
quors, and contain alcohol in a more concentrated state, combined 
with some portions of colouring matter, essential oil, and other 
vegetable principles, imparting peculiarities to the different kinds. 
They are purely stimulant, being devoid of nutritive properties. 
All the effects described as resulting from fermented drinks, are 
caused by alcoholic liquors, but in a more aggravated form, and a 
more rapid progression. The potency of their stimulation, when 
taken habitually in excess, soon establishes inflammations in the 
digestive, circulating, nervous, and secerning organs; disor- 
ders their functions; degrades their structure, by the permanent 
excitement of the organic or nutritive actions, which we have 
seen to be formative of the structure, (Chap. III. Sect. III.) and 
thus brutalizes, morally and physically, the human being. 

Most commonly the violent aggressions experienced by the 
organs, from the use of alcoholic drinks, lead to their speedy 
disorganization, and the early destruction of the miserable victim 
of this pernicious habit. A very large proportion of the chronic 
inflammations, that cut off so many of our species, originate in 
this abuse. Those whose organs are so well constituted, as to re- 
sist these attacks for any length of time, exhibit a melancholy- 
picture of human degradation, and are to be regretted more than 
they who perish. The continued vitiation of the nutritive actions, 
modifies the structure of the organs, and they adapt themselves, 
in their sensibility, and mode of existence, to the forced and un- 
natural stimulation to which they have been so long subjected. It 
becomes the means of their existence; a return to the natural state 
would be the loss of function, and death. No option is left them; 
they must live drunkards, or cease to live- The organs being 
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physically changed, the moral is altered; and though the outward 
form is retained, the intimate structure, and the sensibility, have 
deteriorated, and the being has approached to the nature and cha- 
racter of the brute. 

Terrible as arc the consequenees of the abuse of alcoholic li- 
quors, the artificial stimulation they create, appears to be an in- 
stinctive want of human nature. The discovery of means for this 
purpose, is coeval with the history of man; and no people, from 
the lowest savage state, to the most refined civilization, have ever 
been known to be destitute of them. It is, then, in vain to de- 
claim against the use of spirituous drinks, or to attempt the abo- 
lishment of their employment. A want, that history and expe- 
rience proclaim as imperious to human nature, cannot be annulled 
at pleasure. It is their abuse we should endeavour to correct; and 
this is only to be accomplished by the diffusion of education, and 
instruction in a system of morals, connecting the actions of man 
with the integrity of his organs, the enjoyment of health, and 
possession of happiness, and not consisting in the observance of 
preceptive and arbitrary maxims, the reason of which is too re- 
mote and indefinite to oppose an obstacle to present temptation. 

Spirituous liquors are to be used for the same purposes, and 
under the circumstances indicated when speaking of fermented 
liquors. They are useful to assist digestion when the food is di- 
ficient in exciting properties, and is difficult to digest; to obviate 
the languor induced by excessive heat and perspiration; or to re- 
sist extreme cold: they also animate the frame, and inspire with 
courage, in emergencies requiring physical exertions, and the en- 
counter of danger. 

The proportion of spirituous drinks for healthy and invigorat- 
ing excitement, is about an ounce to a pint of water; in this 
degree they prove refreshing, and strengthening when the frame 
is sinking with lassitude. 

The nervous and sanguine temperaments are intolerant of the 
stimulation of alcoholic drinks; and they should be taken very 
sparingly by those who have these endowments. The lymphatic 
temperament will long endure their excitement, without suffering 
serious derangement of the organs. 

Alcoholic drinks should rarely be taken on an empty stomach. 
They arc, then, much more exciting; and, besides, the stomach is 
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stimulated, williout an object for the exercise of its augmented 
energy, and its force is in consequence wasted, for the whole 
economy. 

Coffee and tea arc vegetable infusions, possessing stimulant 
without nutritive properties. They differ from the preceding 
stimulant drinks, by never causing congestions, deranging vio- 
lently the functions of the organs, or producing confusion of ideas, 
and suspension of the intellectual operations. 

Coffee is an active stimulant, diffusing throughout the organism 
a pleasant and lively excitation. The animating effects of coffee 
are notably exhibited in the activity it imparts to the intellectual 
operations. This circumstance has made it a favourite with the 
literati, and obtained for it the appellation of an intellectua^e- 
vcrage. It is not, however, a stimulant of the brain alone, but 
the heart, the stomach, and principal viscera, experience its ex- 
citant qualities equally with the brain. 

Coffee in its properties is a cordial, and should be employed as 
such, and not as an aliment. Its use as an article of food, and as 
forming the principal part of a meal, is a common cause of dys- 
pepsia, by temporarily stimulating the stomach, without present- 
ing solid aliment for the occupation of the increased action it has 
induced. In this respect it excites the economy to its loss. It 
is incompatible with all diseases of irritation, and with all local 
affections capable of exciting febrile disturbance. 

Tea, in its effects, has a close resemblance to coffee. It is sti- 
mulant without being nutritive. The excitement it occasions is 
less intense than that of coffee, and it may be used with greater 
impunity. 

Sect. II. — Apparatus of Digestion. 

The apparatus of digestion presents degrees of complicateness, # 
corresponding to the greater or less simplicity of the digestive 
process. In some animals it is a simple sack, with a single open- 
ing; or a tube, which is the body of the animal; and so closely 
docs it approximate to vegetables in its character, that it may be 
turned, and the external surface performs, then, the digestive 
function. 

In man, and the mammalia, this apparatus consists of numerous 
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organs, each having a distinct office, yet the conjoined operation 
of all is required for the regular performance of digestion. It is 
composed of a canal commencing with the mouth, and terminat- 
ing at the anus, traversing the body, formed of different tunics 
or tissues, and in its course presenting various enlargements, 
which may be regarded as so many successive cavities united to- 
gether. These cavities are the mouth, the pharynx and oesopha- 
gus, the stomach, and the intestines. Connected with this canal 
are other organs, pouring into it the products of their secretion, 
and which are the immediate agents in executing this process. 
Each of these portions of the apparatus will require a general 
examination. 

ic 

§ 1. The Mouth. 

This cavity concurs in respiration, articulation, and deglutition; 
it is the seat of gustation or tasting; and is the agent of mastica- 
tion. In this last respect, it is chiefly attached to digestion. Mas- 
tication is effected by the teeth, placed in the jaws, the inferior 
of which is moveable. The teeth vary in their form and uses. 
Some are constructed for the purpose of cutting and tearing; such 
are the teeth of carnivorous animals, and the incisors and canine 
of man. Animal food being easily resolvable into the nutritive 
elements by the digestive fluids, does not require to be ground 
down into minute particles, and its structure entirely destroyed, 
before they can act on it. Teeth for that object would have been 
superfluous. Other teeth are formed in a manner to bruise, di- 
vide, and grind the food into a paste — these are the teeth of her- 
bivorous animals, and the molar teeth of the human species. Ve- 
getable food cannot admit the action of the digestive fluids, and 
yield its nutritive principles, unless in the most minute division. 
The teeth are, consequently, a certain index to the character of 
the animal, and establish the fact, that man is omnivorous, as he 
has teeth adapted both to animal and vegetable food. 

The insalivation of the food, or its impregnation with saliva, 
occurs during mastication. The stimulus of the food causes a 
free secretion of saliva, which is poured into the mouth, and the 
aliment, divided and contunded by the teeth, is worked up into a 
pasty consistence. It is also mixed with the fluids of the mucous 
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membrane of the mouth. The food being prepared, in this man- 
ner, is forced by the tongue into the posterior part of the mouth 
or fauces, whence it passes into the pharynx and oesophagus. 

Mastication is important in facilitating the process of digestion, 
and defective teeth, or their loss, is not an unfrequent cause of 
indigestion, of disordered states of the stomach, and consequent 
ill health. 

§ 2. Pharynx and GSsophagus. 

The pharynx and oesophagus are muscular and membranous 
lubes; the first resembling a funnel. They are, properly speak- 
ing, the commencement of the alimentary canal, and lead from 
the mouth into the stomach. They are lined internally by mu- 
cous tissue, which exhales an albuminous fluid, and secretes a mu- 
cus from its numerous follicles: these may probably aid in di- 
luting the food, and assist in digestion. 

The alimentary bolus is received from the mouth into the pha- 
rynx, and conducted by the contractions of its muscular tunic 
into the oesophagus, along which it is carried by the same means 
into the stomach. The muscular motions propelling the mass 
from the mouth into the pharynx, are entirely voluntary; in the 
upper part of the pharynx volition exercises some control, but in 
the lower portion, and in the oesophagus, the muscular motions 
are wholly involuntary. 

The inflammation of the mucous membrane of the pharynx 
and oesophagus, renders the contractions of their muscular tunics 
very painful; and deglutition becomes difficult, or impossible. 
They are also spasmodically affected in hydrophobia, hysteria, &c. 

§ 3. Of the Stomach. 

The stomach is an enlargement of the alimentary canal, form- 
ing a hollow viscus, immediately succeeding to the oesophagus, 
to which it communicates by its cardiac orifice. In this cavity 
the aliment is detained some hours, where it undergoes an entire 
modification, being converted into a pultaceous mass, called chyme. 

The stomach is placed in the upper part of the abdomen, lying 
obliquely transverse; its large rounded extremity to the left, and 
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its small, somewhat conical extremity to the right. It occupies 
all of the left hypochondrium, the epigastrium, and a portion of 
the right hypochondrium. I have met, in two instances, the 
stomach in a vertical position, parallel to the spine. Both sub- 
jects were emaciated; had insatiable appetite for food; one of them 
suffered with dyspepsia for many years; and both died with chro- 
nic inflammation and ulceration of the ileo-coecal region of the in- 
testines, attended with diarrhoea. 

By its anterior surface, which is convex, and somewhat superior, 
the stomach is in contact with the liver; by its posterior surface, 
with the diaphragm ; and in front, with the abdominal parietes. It is 
thus subjected to constant agitation by the movements of respira- 
tion, and experiences more or less of mechanical compression in 
coughing and vomiting. When distended, it must, from its po- 
sition, resist the descent of the diaphragm; and hence a full meal, 
or flatus in the stomach, is the cause of so much distress to those 
who have dilation of the heart, effusions into the thorax, or 
other affections contracting its capacity. It is this circumstance 
also, that occasions frequently irritations to be developed in the 
stomach, and the digestion to be disturbed in those troubled with 
severe coughs. 

The stomach communicates with the oesophagus, towards its 
large extremity, by an orifice called cardia, and which is not fur- 
nished with any valvular structure. -At its small extremity it 
opens into the intestine by an orifice, named pylorus. Around 
this orifice is a circular enlargement, formed by a fold of mucous 
membrane, and projecting into the cavity of the intestine, form- 
ing an imperfect valve: it is called the valve of the pylorus. 

The stomach, the same as the rest of the alimentary canal, is 
composed of two tunics; the inner one, mucous tissue, and that 
exterior to it, muscular, composed of layers of muscular fibres. 
In treating of the mucous tissues, that of the stomach was de- 
scribed; it is disposed irregularly in folds, radiated towards the 
cardiac orifice, and longitudinally towards the pylorus. It is most 
delicate in the cardiac extremity, and is thicker and more fun- 
gous as it approaches the pylorus. 

The mucous coat of the stomach exhibits numerous villi, 
whence it is named by some anatomists, a villous coat, and con- 
tains immense quantities of follicles, especially towards the py- 
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loric orifice. From the villi, a fluid, said to be albuminous, is ex- 
haled; and the follicles secrete mucus. No other source of a gas- 
tric fluid exists than these, and they do not appear to be different 
from the same structures, in other portions of the mucous tissue. 
This circumstance renders exceedingly equivocal the existence 
of a specific gastric juice, the pretended solvent of the food. It 
certainly cannot be furnished by the follicles known to yield the 
mucus found in the stomach; and it is not likely, a product pos- 
sessing the peculiar properties, and executing the important of- 
fice attributed to the assumed gastric juice, would be formed by 
a mere exhalation, similar to the perspiration, and the other ex- 
haled simple fluids. It would be a perfect anomaly in the eco- 
nomy of nature ; for, whenever a fluid having specific properties, 
and destined to important offices, is to be formed, a complex se- 
cretory apparatus is appropriated to that purpose. 

The muscular tunic is disposed in three layers, external, mid- 
dle, and internal ; and is composed of delicate white fibres. This 
coat is not as thick and as strong as the same coat in the pharynx 
and oesophagus; and it is less dense in the cardiac, than the pylo- 
ric extremity. It does not appear capable of great efforts. 

Besides tjhe above, which are the proper coats of the stomach, 
it has an exterior lining, similar to all the viscera of the abdomen, 
derived from the peritoneum. This last serves to fix the stomach 
in the abdominal cavity. 

The interior capacity of the stomach varies, with its contents, 
to which it always in health adapts itself. It is not the same in 
different individuals, whose habits influence its size; and in some 
morbid states, it is probably unnaturally distended by flatus, or 
very considerably relaxed. 

The stomachs of carnivorous animals, as their aliment is rea- 
dily reduced into the nutritive elements, and does not require a 
long process for this purpose, is small, and the oesophagus enters 
it near to the left extremity. In herbivorous animals, the stomach 
is large, and the oesophagus is inserted more towards the right, 
'approaching to the pylorus. The cardiac extremity, in conse- 
quence, forms as it were a large pouch capable of containing a con- 
derable quantity of food. In the ruminant animals, the stomach 
is composed of four parts, and which are commonly regarded as 
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four separate stomachs. The stomach of man is intermediate be- 
tween the two ; another evidence of his omnivorous character. 

The stomach is highly vascular, being richly supplied with 
blood-vessels, and it receives two kinds of nerves; branches of the 
eighth pair, and of the ganglionic system, from the cceliac plexus. 

§ 4. Of the Intestinal Tube. 

The intestinal cavity immediately succeeds to the stomach, and 
extends to the anus. Its length, which is always considerable, 
varies in different animals, being longest in the herbivorous ani- 
mals. In man, it is six to eight times the length of his body ; but, 
by the mode in which it is arranged, on the circumference of the 
mesentery, forming numerous convolutions, it is easily contained 
in the cavity of the abdomen. 

In its general structure, it corresponds with the other portions 
of the alimentary canal, consisting of a mucous tissue internally, 
and a muscular tissue external to the first. On the exterior, it is 
covered by a serous coat, a portion of the peritoneal membrane, 
common to all the abdominal viscera. 

The mucous tunic has a velvety aspect, and is the seat, like the 
other mucous tissues of a watery exhalation or perspiration de- 
rived from its exhalents, and of a mucus secretion proceeding 
from its follicles. The muscular membrane is composed of an in- 
ternal layer of circular fibres; and an external layer of longitudi- 
nal fibres. These fibres are white; they belong to the involun- 
tary system of muscles, and are excited into contraction by im- 
pressions on the mucous tissue. They cause the peristaltic move- 
ment of the intestines, and evacuate its contents. The peritoneal 
coating gives consistency and support to the intestinal tube; and 
by its lubricity, admits the gliding on each other, and unfolding 
of the convolutions, necessary to the passage of the contents along 
the course of the tube. When this tissue is inflamed, its polished 
and smooth surface is destroyed, its secretion is changed in 
character, and loses its lubricating properties: the peristaltic mo- 
tions are impeded; and hence the costiveness attending peritoneal 
inflammation, and the impropriety of the practice so generally 
adopted of administering active cathartics in that disease. 
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The intestinal tube is not perfectly uniform throughout its ex- 
tent; and different offices are the appropriated duties of different 
portions. It offers consequently subdivisions. The first two- 
thirds are smaller in diameter than the last third ; whence the 
first has been termed small, and the last large intestine. The 
small intestine is the seat of chylification, and the absorption 
of chyle, or the nutritive elements of the aliments; the large in- 
testine is chiefly the reservoir, and the excretory passage of the 
fecal matters. This is a natural and well-defined division; and 
the two are further separated by a valvular structure placed at 
their point of union, admitting the easy passage of the contents 
of the small, into the large intestine, and resisting their return. 
The small intestine has been further divided into three others; 
the duodenum, the jejunum, and the ileum; and the large intes- 
tine has likewise been distinguished into three; the coecum, co- 
lon, and rectum. 

This last division is not of much importance, yet each calls for 
some separate observations. 

a. Duodenum. 

This intestine may with propriety be regarded as a second sto- 
mach, and as rivalling that organ in the importance of its office. 
The fluids of the liver and pancreas are received into it, are ap- 
plied to the digested mass as it passes from the stomach, and ac- 
complish the principal object of the digestive process, the separa- 
tion of the nutritive elements in the form of chyle, from the in- 
nutritive materials, which assume in their progress the character 
of fecal matters. In the duodenum is thus performed, as it were, 
a second digestion, the completion of the first, or that effected in 
the stomach. 

The name it bears is derived from its length; that being esti- 
mated at twelve fingers breadth. It is placed in the middle of 
the abdomen, deeply seated, in contact with the spine: in its 
course, commencing at the pyloric extremity of the stomach, it 
describes a semicircle, having its convexity to the right, and its 
concavity to the left, and partly enclosing the pancreas. 

The duodenum has its interior, or mucous tunic, disposed into 
numerous folds, constituting the valvulse conniventes; they are 
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larger than in any other portion of the small intestine, so that its 
surface, by this arrangement, is rendered very extensive, not- 
withstanding its moderate length. This coat is formed of villi, 
•which are exhaling and absorbing from their structure; and con- 
tains also numerous follicles, secreting a lubrifying mucus. The 
serous covering the duodenum receives from the peritoneum, 
does not envelope the whole of the intestine. It passes over a 
portion of it, where the common duct of the liver and pancreas 
enters, securing it firmly, and preventing it from motion, which 
would have constantly endangered the rupture of those ducts: 
the portion placed between the laminae of the transverse meso- 
colon, has no serous covering whatever. From these circum- 
stances, together with its form, and disposition, the duodenum is 
susceptible of considerable distention; and when excessively over- 
loaded with the digested or chymous mass, is the cause of pecu- 
liar symptoms attending on some of the forms of dyspepsia or in- 
digestion. 

The ducts of the liver and pancreas, enter the duodenum 
about five fingers breadth from its commencement, sometimes by 
a common mouth, and, occasionally, by separate openings, in con- 
tact with each other. The mucous membrane of the duodenum 
is continuous through these ducts into the glands. In the foetal 
state, the ducts proceeding from the intestine, and divided into 
ramifications, is the first element in the formation of the glands, 
and around which the vessels and parenchymatous structure are 
subsequently formed. Hence it is exceedingly probable, that the 
mucous tissue of the excretory ducts, ramifying through the liver 
and pancreas, is the immediate seat of their respective secretions, 
and being continuous from the mucous tissue of the duodenum, 
the impressions and actions excited on it, are extended into those 
glands. 

b. Jejunum and Ileum. 

These intestines commence with the termination of the duo- 
denum, but without any visible separation. Their length is con- 
siderable, forming three-fourths of the whole canal; they occupy 
the middle and greater portion of the abdomen, being thrown into 
numerous circumvolutions, and are surrounded by the large in- 
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testine, in which they terminate by a valvular orifice in the right 
iliac region. 

The jejunum is so called because it is always found empty, and 
is the first succeeding the duodenum. The ileum derives its ap- 
pellation from its numerous windings; but there is no appreciable 
line of demarcation between the two: it is preferable, with Haller 
and Dcsault, to regard them as one intestine. 

The mucous membrane in the superior portion, is disposed so 
as to form valvulse conniventes; but these disappear towards the 
inferior portion, and in the ileum are replaced by simple wrin- 
kles. The intimate texture is nearly the same as the rest of the 
intestinal mucous tissue, having exhalent or perspiratory vessels, 
and numerous mucous follicles. These last, called glands of 
Peyer, and of Brunner, are most abundant in the lower portion 
of the ileum, especially the last third, and in the vicinity of the 
ileo-coccal valve, while the chylous and exhalent villosities dimi- 
nish. This circumstance, it is presumable, is the cause of the fre- 
quency, with which inflammation of this portion of the tube, 
causes the appearance of circumscribed, thickened, or elevated 
patches, or laminae, readily running into ulceration, and so com- 
mon in this situation. These laminae are composed of follicles, 
which here are so very abundant, enlarged and indurated by in- 
flammation. This is the whole secret of the Dothinenteritis of 
Bretonneau. 

At the junction of the ileum with the coecum, is a valvular 
structure. It appears to be formed by the first being prolonged, 
or projecting through an aperture in the last, in the cavity of 
which it makes a soft elliptical prominence, having a labiated 
opening in its centre. This arrangement produces a contraction 
of the intestinal tube, at this point, where the fecal matters must 
be detained. This may also be another cause of the frequency 
of the inflammation, thickening, and ulceration, dissection so con- 
stantly shows to occur at this position, and to be so common in 
protracted fevers, and those of typhoid character. 

c. Large Intestine, or Caecum, Colon, and Rectum. 

The large intestine, so called from its greater caliber, termi- 
nates the alimentary canal; it is much shorter than the small, 
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formino- scarcely a fifth of the whole intestinal tube. It com- 
mences in the right iliac region, ascends in the right flank, be- 
fore the kidney, until it reaches the liver; then, traverses the ab- 
domen, redescends along the left flank to the left iliac region, 
where it makes a flexure to gain the sacrum, and plunges into 
the pelvis, finishing at the anus. In its course it is not floating 
loosely like the mass of the small intestines, but, at its com- 
mencement and termination, it is firmly attached to the pa- 
rietes of the abdomen. Three divisions have been made of the 
large intestine, coecum, colon, and rectum; but, as no line of se- 
paration distinguishes them, or any known distinction between 
them exists, no separate description will be made. 

The commencement of the large intestine in the right iliac re- 
gion, is called the coecum: it receives the termination of the 
ileum in its middle, and not at its extremity, and thus forms a 
kind of pouch, or cul-de-sac, below that opening. The fecal mat- 
ters, from the influence of gravity, must frequently be detained 
in this situation: this circumstance may be a cause of the frequent 
occurrence of ulceration in the coecum. 

The division named colon, forms the greater portion of the 
large intestine; it forms nearly a circle, surrounding the small in- 
testines, and following almost the circumference of the abdomen. 
It is distinguished into ascending, transverse, or arch of the co- 
lon, descending colon, and sigmoid flexure. The last division, 
or the rectum, terminates the intestinal canal. It descends per- 
pendicularly, following the concavity of the sacrum and coccyx, 
and ends in the anus. 

The general structure of the large intestine, is analogous to 
that of the rest of the alimentary canal, yet it offers peculiarities 
in its arrangement, that distinguish it by some features. In its 
mucous membrane the villosities disappear; it is smoother, and 
has less of the fungous and velvety aspect presented by the mu- 
cous tissue of the small intestines. The follicles are, also, more 
numerous; for, as the excremental matters in the large intestine 
acquire consistency, they require it should be freely lubricated 
to admit their passage. The follicles are not collected as in the 
ileum, on a part of its diameter, but are disseminated over its sur- 
face, and, hence, the ulcerations of the large intestine are scat- 
tered over every part, and lamina; are rarely met with in it. The 
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follicles are, often, found destroyed by ulceration, to such an ex- 
tent that the mucous membrane of the colon and rectum appears 
perforated with innumerable foramina, like a colander. From 
this cause also inflammation of the mucous tissue of the large in- 
lestine commonly occasions mucous stools. 

The muscular fibres are disposed differently in the large, than 
in the small intestines; the longitudinal fibres are collected into 
three bands, and being shorter than the intestine, contract it, and 
form its interior into imperfect cells, giving it the irregularly 
crimplcd aspect it is seen to possess. In the rectum the fibres are 
much more numerous and stronger, and its termination, like the 
commencement of the alimentary canal, is surrounded by muscles 
under the control of the will. 

The rectum is covered by the peritoneal membrane in its upper 
portion only; whence it is liable to considerable distention in its 
lower portion, which sometimes becomes enlarged into a consi- 
derable pouch, by the collection of indurated fecal matters. 

§ 5. Of the Secretory Organs, and Fluids concerned in Di- 
gestion. 

The digestive organs hereunto described, do not constitute the 
sole apparatus of digestion. They form rather the vessels, or la- 
boratory, in which the food undergoes the physico-chemical ope- 
rations, by which its physical and chemical characters are sub- 
dued, and it is reduced to elements, susceptible of becoming or- 
ganized, and of acquiring a capacity for vital phenomena. 

The immediate and principal agents effectuating these opera- 
tions, are the apparatus, and the peculiar fluids now to be de- 
scribed. This apparatus consists of the salivary glands, the liver, 
and pancreas, and the fluids they respectively secern. 

a. Salivary Glands. 

These glands are placed in the vicinity of the organs of masti- 
cation, for, in this process the food is impregnated with saliva, 
while it is finely comminuted. In man, three glands on each side 
of the mouth, are appropriated to the production of the salivary 
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fluid: they are, the parotid, the submaxillary, and the sublingual; 
the excretory ducts of which are continuations of the membrane 
lining the mouth. In the forming state of the salivary glands, 
the first rudiments are the ducts and their ramifications, around 
which the parenchymatous structure is subsequently produced. 
The salivary glands may, then, be regarded as prolongations of 
the buccal mucous tissue, with numerous cryptae, or folliculi, ag- 
gregated in a mass. From this view of the formation and struc- 
ture of the salivary glands, two principles may be established: 
1st, that all impressions on the mucous tissue of the mouth, of a 
certain intensity, are experienced by the salivary glands, and in- 
fluence the secretion of the saliva; and 2d, that a fluid having all 
the properties of saliva, and performing its offices, may be se- 
creted from folliculi or cryptae, without being aggregated into the 
glandular form. 

Hence it is, that all stimulations of the buccal mucous tissue, 
whether food, condiments, or irritating applications, and its in- 
flammation, cause an increased flow of saliva. Hence also, those 
animals that do not masticate, as fish, birds, &c. have not proper 
salivary glands, in the vicinity of the mouth, but numerous small 
follicular glands are arranged around the pharynx, or at the ter- 
mination of the oesophagus in the stomach, furnishing the salivary 
fluid requisite for digestion. 

The salivary glands have a magnitude in animals correspond- 
ing to the complexity of the digestive process. They are small 
in carnivorous animals, and in animals whose food is nearly ana- 
logous in its elements to those of their own structure. They are 
large in herbivorous animals, whose digestion is exerted on food 
differing in its nature from their organs, into which it is to be con- 
verted, and which function, in them, is a long and difficult process. 

The large apparatus for the production of saliva, its constancy 
in all animals, and the copiousness of its secretion, are evidences 
of the importance this fluid possesses in the digestive process. 

The saliva in its natural state, is nearly limpid, inodorous, and 
insipid. It has been conjectured, that the saliva proceeding from 
the different glands was not exactly the same. This opinion is 
sustained chiefly on the number of its sources; as it was supposed, 
nature would.not multiply the number of glands, when two on 
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each side might have sufficed, if mere quantity was the object. 
But in the provision of important functions, nature often multi- 
plies the organs, to diminish the risks arising from accidents. 

The analysis of the saliva does not throw light on its action in 
the digestive process. The latest and most complete researches, 
in this respect, are those of Gmelin and Tiedemann. It contains 
from 1 to 2.5 per cent, of solid parts. These are salivary matter; 
osmazome, mucus, albumen, phosphorized fat, acetate, carbonate, 
phosphate, and sulphate of potassa; chloruret and sulpho-cyanuret 
of potassa. The last is a highly poisonous principle. 

The quantity of saliva secreted, cannot be easily estimated, 
yet, it is very considerable. It is augmented by mastication, by 
the sight, odour, and taste of savoury food, by the stimulation of 
condiments, and also by disgusting objects. 

During mastication it penetrates the food ; and at other times, 
is constantly swallowed, so that the stomach is, in some respects, 
a reservoir of the saliva. There is every probability, that no 
other gastric juice, really exists, than the salivary fluids, mixed 
with mucous, follicular secretions, and the exhaled or perspired 
fluids of the gastric mucous membrane. 

The secretion of saliva is influenced by the morbid conditions 
of the stomach. The acute irritations of the gastric mucous mem- 
brane, appear to affect, in nearly a similar manner, the mucous 
tissue of the mouth; its secretion is modified, is viscid, pasty, and 
forms a crust on the tongue; and, at the same time, the saliva is 
either deficient or morbidly changed. Hence the thirst of febrile, 
and all other patients, in whom this secretion, and that of the di- 
gestive mucous tissue, is defective. 

This secretion is influenced by the passions and moral emo- 
tions. On this account, certain of them cause aridity of the mouth 
and throat, &c. 

In animals, the saliva is capable of acquiring highly poisonous 
qualities, and of generating in the animal economy the most 
dreadful and formidable of diseases — rabies. This effect on the 
saliva, it is said, has been produced by irritating animals, and ex- 
citing their ferocity. It is not known whether the human saliva 
is affected in a similar manner. 
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b. Liver and Bile. 



The liver is a large glandular viscus, occupying, beneath the 
diaphragm, the whole of the right hypochondriac region, and a 
portion of the left. The product of its secretion is one of the 
most compound fluids of the economy, called bile ; and which 
performs a conspicuous part in the process of digestion. Other 
offices have been assigned to the liver, than the mere provision 
of an agent in the function of digestion; but this is not an appro- 
priate place for a review of the various hypotheses emitted on this 
subject. 

The liver is an organ of exceeding complex structure. It re- 
ceives blood-vessels appropriated to its nutrition; others destined 
for its secretion; it is permeated by mucous tissue, disposed in the 
form of minute canals — the pori biliarii — intimately connected 
with the biliary secretion ; converging into a single vessel,this tissue 
forms the hepatic duct, opening into the duodenum, and it is, thus, 
continuous with the mucous tissue of that intestine. From this 
circumstance, some physiologists have been disposed to regard 
the liver as an appendage to the duodenum, consisting in ramifi- 
cations of its mucous membrane. This view is sustained by the 
foetal development of the liver, in which the duct, with its rami- 
fications in a soft cellular tissue, first appears: and in some insects 
the liver presents nearly a similar arrangement. Other physiolo- 
gists are disposed to adopt another view, and regard the liver as 
the essential or radical organ of the digestive apparatus, and the 
duodenum merely as a vessel, or laboratory, in which the biliary 
secretion may be brought into its appropriate action. The nerves 
of the liver are chiefly derived from the hepatic plexus of the 
ganglionic system, with some few filaments of the eight pair. It 
has a proper coat which penetrates into its interior, and forms 
sheaths or coverings to the portal vessels, and biliary ducts: and 
it is protected externally by peritoneal membrane, forming at the 
same time its attachments to the diaphragm and parietes. 

Attached to the under surface of the liver, but having no direct 
communication with it, is a membranous sac, lined interiorly 
with a mucous coat, and which constitutes a reservoir for the bile: 
it communicates with the hepatic duct, by a duct of similar struc- 
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turc, called the cystic, the two uniting at an acute angle, and below 
the level of the neck of the gall-bladder. The bile, in passing into 
this reservoir, must flow in opposition to its gravity. The force 
accomplishing this effect, or the manner of its production, is un- 
known. The gall-bladder is usually found distended in those 
whose digestion has not been put in requisition for some time 
previous to death; while it is empty, or nearly so, in those who 
die immediately after, or in the act of digestion. Hence it is sup- 
posed, the bile is collected in the gall-bladder, when it is not re- 
quired for the purposes of digestion. 

The situation of the liver abstracts it from the* direct impres- 
sion of most of the exciting agents of irritative actions in our or- 
gans. Its diseases are for the most part secondarily induced, either 
by sympathetic irradiations from other organs, or by disturbance 
in its functional offices. The stomach, duodenum, and liver, are 
most intimately associated, through the cceliac, hepatic, and solar 
plexuses of the ganglionic nerves, and their functions are directly 
concatenated. It is through the stomach and duodenum, the vis- 
cera directly and almost constantly exposed to aggressive im- 
pressions, that morbid irritations reach the liver. Most of the 
symptoms usually ascribed by systematic writers, to diseases of the 
liver, belong, in fact, to chronic gastritis; and to acute and chronic 
duodenitis; while some proceed from chronic colitis. The pheno- 
mena of these various affections are all grouped indiscriminately to- 
gether, as symptoms of either acute or chronic hepatitis. To this 
cause is to be attributed the erroneous diagnosis of the medical 
attendants of Napoleon, from Dr. O'Meara to Antommarchi; all 
of whom mistook the clearest signs of chronic gastritis, for hepa- 
titis, and advised for the illustrious captive an incompatible treat- 
ment, which his good sense resisted, and induced him to reject. The 
first lesson I acquired, in prosecuting pathological autopsy, in the 
Alms-house Infirmary, was, that, in very few of the cases, suppos- 
ed from their symptoms to be hepatic disease, was the liver in 
the least affected; while chronic disease of the liver was de- 
tected where none of the signs, commonly considered as charac- 
teristic of it, had existed. In not a third of the cases, usually re- 
garded as of hepatic origin, is the liver in the slightest degree 
concerned; and, when it docs become involved, it is only conse- 
cutively to a gastritis, or a duodenitis, that have been its precur- 
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sors,and from which it has proceeded, in the majority of instances, 
from sympathetic irradiation. The continuity of the gastric, and 
duodenal mucous tissue, into the interior of the liver, is another 
cause of the propagation of the irritations of the two first organs 
into the liver, but is a less frequent source of its irritations than 
sympathy. 

The function of the liver is often deranged in the chronic af- 
fections of the pulmonary organs, attended with change of their 
structure. The liver becomes enormously enlarged, in some of 
those cases, as though it attempted an office vicarious to that of 
the lungs. In some cases of this kind, I have met with, no signs 
betrayed the hepatic disorder during life. 

Organic affections of the heart, by the interruption experienced 
in the circulation, and the consequent mechanical congestions fre- 
quently established in the liver, often excite chronic irritation and 
inflammation of that organ. 

Bile is the well known fluid secreted by the liver, of yellowish- 
brown colour, and exceedingly bitter taste. It is collected by the 
pori biliarii, or ramification of the biliary hepatic duct, which 
carries it into the duodenum. A portion is conveyed through the 
cystic duct into the gall-bladder, where it undergoes some modi- 
fication, and is reserved until called for in the process of diges- 
tion. Two kinds of bile, then, exist; the hepatic, or that coming 
directly from the liver, and the cystic, or that contained in the 
gall-bladder. This last is more viscid, of a deeper colour, and 
bitterer taste than the hepatic bile. It is that also which is taken 
for analysis. 

The bile is the most compound of the animal fluids, and offers 
the least analogy to the blood, from which it is formed. It has 
been the frequent subject of analysis; yet, from the contradictory 
results of chemists, much uncertainty prevails as to its constituent 
elements. Thenard discovered in the bile of the ox, a peculiar 
resinoid substance — picromel; and its existence in that of man has 
been verified by Chevreul, Chevalier, and Lassaigne. It contains, 
besides water and picromel, free soda, with some of its salts, a 
yellow animal matter, easily putrefiable, and mucus. Tiedemann 
and Gmelin have indicated several other products, as asparagine, 
gliadine, &c. But, it is not improbable, that some of these re- 
sults are produced by the reagents employed, by the action of the 
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air, and of heat on a fluid of a complex composition, and readily 
alterable; for it is decomposed by simple exposure to the air. 

The most striking characteristic of bile, is its property of neu- 
tralizing acids, and of deoxydating certain substances by seizing 
on their oxygen. These properties are manifested only in fresh 
bile, as by exposure to atmospheric air, it becomes saturated in a 
short time with oxygen. 

The picromel of the bile is the most important of its principles, 
and to which it owes its property of neutralizing acids, and de- 
oxydating substances. This principle has a considerable analogy 
to the resins, and is readily convertible into a resinoid matter by 
the action of oxygen. In this respect, it approaches somewhat to 
the vegetable alkaloid principles, as Schultz* has remarked; and 
confers on the bile the chief of its alkaline properties. 

The bile, there are grounds to believe, is not exclusively em- 
ployed in digestion, but is somewhat recremental ; the liver par- 
taking in a certain degree of the excretory character of the lungs, 
and eliminating nearly a similar element from the economy — 
viz. carbon. This difference, however, prevails between them: 
the lungs reject carbon in the gaseous state; while the liver throws 
it off, in conjunction with hydrogen and azote, in a solid form. 
That the bile is in part recremental, may be inferred, as in some 
animals, the Cephalopoda, and the genus Doris, belonging to the 
Mollusca, a distinct excretory duct, proceeds from the liver to 
the anus. 

The bile is accused, like the liver, of causing innumerable mis- 
chiefs, and occasioning extensive morbid derangements in the 
economy, of which it is entirely innocent. Great exaggeration 
prevails, in this respect, not only with the populace, but with the 
profession. It may be undoubtedly true, that a morbid condition 
of the liver may produce a biliary secretion of a vitiated charac- 
ter, and which may prove irritating to the alimentary canal, and 
disturbing to the digestive organs; but, I am thoroughly con- 
vinced, this is a circumstance of rare occurrence. The morbid 
condition, to which the term "bilious" is commonly applied, is 
gastric and duodenal irritation, induced, generally, by excessive re- 
pletion, or improper aliment; and often maintained by the frequent 

* Journal des Prog-res, tome v. p. 72. 
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employment of purgatives and mercurials, affording a temporary, 
but delusive relief, by the secretory evacuation they excite. Black 
stools, on which so much stress is laid, and which are, with ge- 
neral accord, regarded as certain indications of a morbid state of 
the biliary apparatus and secretion, I confidently aver, arc, in 
most instances, wholly independent of the bile. In acute fevers 
they proceed from the secretions of the intestinal mucous tissue 
especially when they are violently urged by active cathartics: and 
when mercurial purges are employed, the passages are invariably 
rendered black, by the protoxide of mercury formed in the 
bowels, until it has been purged off, when they frequently assume 
another aspect. It is only in very intense attacks, that the alvine 
discharges will exhibit other than a natural colour, if active purg- 
ing be abstained from. They drive on the secretions of the in- 
flamed and irritated surface of the intestines, until they are 
wholly perverted, and entirely changed from their natural state. 
I feel confidence on this point, from the results of attentive ob- 
servation, and experience in hospital and private practice. 

c. Of the Pancreas, and the Pancreatic Liquor. 

This gland is less constantly found in animals than the liver. 
In structure it bears a strong analogy to the salivary glands, and 
it has generally been regarded as similar to them in every re- 
spect. It is placed in the concavity of the duodenum, into which 
its duct terminates, without having a connexion with any reser- 
voir. Its secretion must, consequently, be continually poured 
into the duodenum, or be secreted only during the excitement of 
digestion, like the milk, which is secreted principally in the act 
of lactation. 

The nature of the pancreatic liquor has been rather conjectured, 
than positively determined. It has generally been asserted, that 
it is the same as the salivary fluid. The difficulty of procuring 
this liquid has placed obstacles almost insurmountable to a 
knowledge of its real character, and its uses. Leuret and Las- 
saigne, in accordance with most physiologists of the age, have as- 
serted it to be similar to the saliva. Messrs. Tiedemann and Gme- 
lin detail an analysis, on the contrary, exhibiting principles en- 
tirely different from those of the saliva. In the present state of 
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our information, no positive opinion can be formed on this sub- 
ject; but the probabilities are strongly in favour of a difference in 
the nature of the pancreatic and salivary fluids. 

Of the precise use of the pancreatic liquor in digestion, it is 
not possible to form more than probable conjectures, in the ab- 
sence of all positive knowledge, or well-determined facts in rela- 
tion to it. In most of the inferior animals a proper pancreas, ana- 
logous in structure to that of man, is deficient, and it is only in 
the three superior classes of animals in which it is found. 

The diseases of the pancreas are but little known, and the in- 
fluence its morbid conditions exercise over the functions of the 
economy are yet undetermined. A patient in the Alms-house 
Infirmary had been affected with chronic dysentery for several 
months. He was cured of this disease, the bowels performed 
their functions naturally, his appetite was good, and digestion did 
not appear to be disordered. Yet he continued slowly to ema- 
ciate, and died in complete marasmus. On examination, the ali- 
mentary mucous tissue exhibited a natural structure, except the 
cicatrices of the ulcers formerly existing in the large intestine, 
and part of the ileum: these were of a deep black hue. The pan- 
creas was enlarged and indurated: the remaining digestive organs 
were natural. This case would appear to indicate, that the pan- 
creatic fluid is essential to the completion of the digestive process. 

d. Gastric Juice. 

The existence of a special fluid, possessed of solvent powers, 
and accomplishing digestion, is an hypothesis assumed, rather 
than a demonstrated fact. Spallanzani having, by his admirable ex- 
periments on digestion, attempted to disprove the, then, admitted 
doctrines of trituration, maceration, putrefaction, &c. as the effi- 
cient agents of digestion, imagined a peculiar fluid, he named gas- 
tric juice, as the means of its performance. This fluid, he con- 
jectured, acted in the manner of a chemical solvent, was always 
identical, and accumulated in the stomach during fasting. This 
hypothesis was very generally received, is adopted by most phy- 
siologists of the present day, and often governs the practice of 
physicians in the treatment of indigestion: yet, it cannot be de- 
nied, that the evidence on which it reposes is slight and incon- 
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elusive. Its correctness has been challenged, first, by M. de Mon- 
te°re, and subsequently, by M. Chaussier, whose experiments 
and observations are conclusive against the existence of a gastric 
juice, such as is supposed by Spallanzani. 

Many attempts have been made to analyze the assumed gastric 
juice, and to determine its specific characters, but they have all 
failed in the contemplated object. M. de Montegre, who was 
gifted with the power of evacuating his stomach at pleasure, and 
could, thus, collect the fluid of the stomach, found it to differ 
very little from saliva. When it was not acid, it, then, resembled 
perfectly pure saliva ; and when it was acid, it appeared merely as a 
modification that fluid had undergone in the stomach. Tiedemann 
and Gmelin, in their highly interesting researches on digestion, 
renew the doctrine of Spallanzani, and suppose a special fluid to 
be secreted by the stomach during the act of digestion, by which 
the aliment is dissolved. This inference is adopted from the 
small quantity of fluid found in the stomach after prolonged fast- 
ing; and its acid character, when its secretion has been excited by 
mechanical irritation, or the stimulus of aliment; a character that 
does not belong to saliva. Notwithstanding the authority of those 
able investigators, sustained also by the similar opinion of MM. 
Leuret and Lassaigne, I am still disposed to doubt the reality of 
a special gastric fluid, and to regard the assumed gastric juice as 
no other than the saliva, swallowed and mixed with the secreted 
mucus and exhaled fluids of the mouth, pharynx, oesophagus, and 
stomach. 

That the stomach should contain but very little fluid after fast- 
ing is to be expected. The salivary secretion is always greatest 
during digestion; and when this process is suspended, the natural 
stimulation of all the digestive apparatus, soliciting the requisite 
secretions, being absent, those secretions are either diminished or 
suspended. In fasting, also, a morbid irritation most -generally is 
excited by the pain of hunger in the stomach, involving all the 
digestive apparatus, and affecting their secretory actions. Hence, 
in long fasting, febrile irritation arises, the mouth is pasty, and 
sometimes even arid, from the deficiency of the saliva. The 
absence of fluid in the stomach after prolonged fasting, is not, 
therefore, a proof that saliva does not accumulate in the stomach 
for the purposes of digestion, but, that it ceases to be secreted, in 
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any quantity, during that period. If the secretion of the salivary 
fluid be not suspended, it must either be rejected, or it must pass 
into the stomach. 

The presence of acids in the fluid found in the stomach, when 
it is mechanically irritated, as by pebbles, &c. and its appearance 
during digestion, are not of sufficient conclusiveness to warrant 
the inference of a special gastric juice. The mucous tissues very 
generally produce acid secretions when irritated; this fact is evi- 
denced in the secretion of the nasal mucous tissue in acute ca- 
tarrh; of the bronchial mucous tissue in bronchitis; and in the in- 
testinal mucous tissue in some cases of diarrhoea and dysentery. 
It is almost constant in the bowels of children, and causes the 
green stools so frequently observed in them, from the action of 
the acid on the colouring matter of the bile. Now, it was ob- 
served by Montegre, that the fluid of the stomach was not acid 
previous to digestion, but that acid was manifested when food 
was in the stomach, and, consequently, exposed to irritation. Tie- 
demann and Gmelin confirm this obselHtion, for they found, 
when the stomach was not mechanically irritated, the fluid in 
the stomach was often free from muriatic acid. 

In addition, it may be remarked, that the acidity of the fluid 
of the stomach, does not appear to be connected with its digestive 
powers; for, its unusual increase, instead of augmenting its ener- 
gies in that respect, operates reversely, and enfeebles them. The 
dyspeptic, who suffer from acidity of the stomach, cannot digest 
with facility, until the acid is neutralized by alkalies, or some 
calcareous preparation. It is, then, even doubtful, whether the 
acid developed in digestion is essential to that process; or is 
merely a concurrent effect arising out of the irritation the exer- 
cise of the function necessarily provokes. 

The principal acid detected in the fluid of the stomach is the 
hydro-chloric or muriatic, as announced first by Prout, and since 
confirmed by Tiedemann and Gmelin: these last have also ascer- 
tained the presence of acetic, or the lactic acid, (Berzelius has 
shown them to be identical,) and in horses, butyric acid. 

From all the researches as yet instituted into the nature of the 
gastric juice, it does not appear to me, we are authorized to as- 
sume the existence of a special gastric juice, endowed with pecu- 
liar and solvent properties for the performance of digestion. The 
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absence of a special apparatus for its secretion, has already been 
noticed as an anomaly; and, it is generally true, that, what are 
supposed to be anomalies in nature, or violations of a general law, 
are, in reality, founded in an ignorance of the facts, or on suppo- 
sitious facts not truly existing. That the saliva, which, on the 
supposition of a solvent gastric juice, would be of no other use 
than to moisten the food, should have provided for its secretion 
a large glandular apparatus, while the more important fluid, the 
gastric juice, should be a mere exhalation, would be an anomaly 
violating grossly the general phenomena of the animal organism. 
The presumed gastric juice is, then, we are justified in concluding, 
no other than the salivary, buccal, pharyngeal, oesophagial, and 
stomachical follicular secretions and exhalations, collected in the 
stomach. 

Sect. III. — Process of Digestion. 

From the view presented of the apparatus executing the func- 
tion of digestion, it is apparent, that this is not a simple and a 
single process, but is composed of several and distinct operations. 
The object of this function is to destroy the physical and chemi- 
cal attributes of the aliment; to divorce the nutritive principles 
from their connexion with other matters; and, thus, to prepare 
them for admission into the interior of the organism, and their 
appropriation to the structure of the organs by nutrition. Diges- 
tion, consequently, consists in all the changes the aliment under- 
goes in the digestive apparatus, from its reception in the mouth, 
to the expulsion of its residue from the anus. 

Digestion is exclusively an animal function: vegetables exhibit 
nothing of a similar nature. The processes of fermentation and 
putrefaction, perfect in the soil, the changes, in their alimentary 
matters, requisite to adapt them to the nutrition of the plant. 
The nutritive principles are elaborated exterior to them, and are 
presented to their roots, or absorbing apparatus, prepared, inde- 
pendent of any operation of their economy, for the purposes of I 
their nutrition. The changes the food of animals must undergo 
preparatory to its employment in nutrition, are accomplished 
within their economy, and are executed by the apparatus and 
process of digestion. In vegetables the operation is purely che- 



mocEss or digestion. 349 

mical; in animals it is physical and chemical, but combined with, 
directed and modified by vital phenomena. 

The changes experienced by the aliment in the process of di- 
gestion, may be included under the heads of chymification, chy- 
lification, and fecation. 

§ 1. Chymification. 

The food, comminuted by mastication, impregnated with the 
salivary and buccal secretions, and formed into a bolus by the 
tongue, is carried into the stomach through the oesophagus. This 
organ readily expands as the food arrives in it, until a certain de- 
gree of distention is acquired, when its farther enlargement be- 
comes a source of uncomfortable or painful sensation to itself, and 
of embarrassment to other organs by its pressure on them: the 
further ingestion of food becomes difficult, and cannot be made 
without considerable effort. 

The food, as it arrives in the stomach, accumulates there, and 
experiences a detention of some hours, varying according to its 
nature. During this period it suffers an entire change, in which 
consists chymification. The food is prevented from regurgitating 
into the oesophagus by the contraction of its muscles: when these 
are relaxed, or are paralysed, as in the division of the eighth pair 
of nerves, the food regurgitates into the oesophagus. It is prevented 
from passing through the pylorus, by the contraction of its circu- 
lar fibres, and the peristaltic contractions proceeding from the 
duodenum towards the pylorus, which repel and confine the un- 
digested aliment. 

The food arrived in the stomach, is saturated with the fluids 
contained in it, and which are constantly increased by the excite- 
ment it occasions. The first effect of the food on the stomach, is 
to produce this excitement, and an increase of secretion. The 
force of the excitement is determined by the quantity and quality 
of the food, and the irritability of the stomach. In the act of di- 
gestion, as a consequence of the excitement of the mucous tissue 
of the stomach by the contact of the food, it becomes a centre of 
affluxion; the sanguine humour is directed towards it; its circula- 
tion is accelerated; its secretions are increased; its animal heat 
augmented; and all its vital phenomena are elevated. 
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Soon after the food is received into the stomach, a succession 
of alternate contractions and relaxations, commencing at the py- 
lorus, and directed towards the cardiac extremity, ensue. By this 
species of vermicular motion, named peristole, the food is main- 
tained in constant agitation, is mixed up and imbued with the 
gastric fluids, and is kept in contact with the parietes of the sto- 
mach. The force of these contractions is greatest when the sto- 
mach is distended with aliment. Bichat found it was, then, ' 
sufficient to force pieces of cartilages contained in small balls, 
that dogs were made to swallow, from their interior; whereas 
this effect did not occur when the stomach contained but little 
food. 

This contractile force, and the peristaltic movement of the sto- 
mach, exercise a compression on the alimentary mass directed 
from every point of the circumference towards the centre, and 
from the pylorus towards the cardiac extremity. As a conse- 
quence of these actions, the denser and more resisting part of the 
food, that is — the least digested — is pressed towards the centre, and 
the cardiac extremity, while the least resisting and more fluid 
portion, or that which is most digested, is forced between the par- 
ticles of the other portion, and is found on the circumference in 
contact with the parietes of the stomach, and around the pylorus. 
This circumstance is a purely physical result; yet, it has led Dr. 
Philip, and other physiologists, to adopt a wrong conclusion. 
They have laid it down as a principle, that digestion takes place 
only on the circumference of the alimentary mass in immediate 
contact with the parietes of the stomach, and that it is never ef- 
fected in the centre. 

The food in the stomach is subjected to a temperature of from 
100 to 102° Fahr. This circumstance, and the constant agitation 
it experiences, are important aids in digestion. At the same time 
a constant supply of the fluids concerned in digestion, is an indis- 
pensable requisite for its regular performance. 

The alimentary mass, placed in the circumstances mentioned, 
and it is not improbable, acted on by influences not yet fully ap- 
preciated, undergoes a gradual change; it loses its cohesion and 
consistency, and is converted into a pultaceous, grayish, and, ap- 
parently, homogeneous, and viscid substance, having a sweetish, 
stale, and somewhat acid taste;. This mass is called chyme, and, 
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according to Tiedemann and Gmelin, always exhibits with re- 
agents the presence of an acid. 

In the cardiac or splenic extremity, chyme is barely seen, but 
increases towards the pylorus, at which extremity the contents 
are almost entirely chymous. 

ChymificatidYi invites attention in two points of view; 1st, as 
to the process itself; what is its nature: and 2d, as to the means 
accomplishing it. 

On both these points our knowledge of the facts of chymifica- 
tion is too imperfect, and the investigations heretofore made, are 
too limited and defective to enable us to arrive, at certain and po- 
sitive conclusions. The utmost physiologists can pretend to, is 
no more than approximations to the truth. A summary of the 
facts precedingly investigated, connected with this process, may 
throw some light on its character.— a, The proximate elements of 
the animal tissues and solids are always the same — albumen, 
fibrin, and gelatin, combined with some earthy salts; these are, 
even, probably modifications of each other: b, these elements 
when organized, assume a globular form, or that of a coagulable 
substance: c, the number of substances that can serve as aliment 
is limited, and they have always a similar composition: d, the 
nutritive elements, or principles of the aliment, are still more 
limited; they are, in part, the same as the proximate elements of 
the animal tissues, and the remainder approximate to them so 
nearly, as to become identical with them by slight modifications: 
e, the nutritive principles of the aliment are unitedwith other 
matters unqualified for nutrition, and from which they must be 
separated:/, the chyme, or the product of gastric digestion, from 
the same food, is of homogeneous or uniform nature. 

From the establishment of the foregoing general facts, the fol- 
lowing conclusions are a necessary result— 1st, that in the aliment 
are contained the elements of the animal tissues; 2d, the aliment 
must be placed in a condition admitting the separation of the nu- 
tritive principles from the innutritive matters; 3d, that the physi- 
cal and chemical characters of the aliment must, consequently, be 
destroyed; 4th, that the aliment and the nutritive principles being 
limited, when thephysico-chemical charactersof the aliment arede- 
stroyed, the product from the same food must be homogeneous; 5th, 
that the chyme isthe nutritive principles detached from, but mecha- 
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nically mixed with the innutritive matters; and 6th, that chymifica- 
tion consists in the reduction of the alimentto thisstate, and the first 
preparation of the nutritive elements, qualifying them to be reorga- 
nized; or to become the proximate elements of the animal tissues. 

In examining the chymous mass in the process of digestion, 
the above conclusions appear to be substantiated. The distinctive 
characters of the food are, in a great measure, destroyed; and its 
different principles have been separated from each other. I ob- 
tained a portion of the contents of the fourth stomach of an ox. 
After standing a short period, it separated into a supernatant, tur- 
bid liquid, and a feculence. This last was composed of two parts; 
the first, occupying the surface, was a fine pulp of a dull green 
hue; and the other, which occupied the bottom, was the insolu- 
ble fibres of the hay and straw, that had been the food of the 
animal. 

When the supernatant liquid was examined by Jones' improved 
microscope, it exhibited numerous minute, flattened globules: 
these were transparent, but had the appearance of a dark or opaque 
rim; caused, however, by the refraction of the rays of light. 
Floating in this liquid were also small masses of an irregular shape, 
and semitransparent, resembling gelatin. The fine pulp, when 
inspected by the same instrument, exhibited an infinitely greater 
number of the above-described globules, and a much larger quan- 
tity of the semitransparent gelatinous matter: it appeared to be 
composed almost entirely of them, mixed with a few vegetable 
fibres. These globules are similar in their general appearance to 
those that proceed from animal food, excepting their size; it is 
much smaller. 

The chymous mass of the stomach of a dog, taken at the pylo- 
ric extremity, presented the same appearance of transparent glo- 
bules, intermixed with irregular particles of a semitransparent 
and gelatiniform substance. The globules were of various size, but 
numbers of them were double and treble the magnitude of the 
largest found in the chyme of herbivorous animals. In both, the 
globules were lighter than the irregular particles; they floated on 
the surface of the liquid in which they were contained, and re- 
quired a different focus in order to be distinctly perceived. 

Chymification is not, then, a chemical decomposition of the 
food, resolving it, as some have conjectured, into its ultimate 
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principles, subsequently recombined to form chyme and chyle. 
It consists in a separation of the immediate, or proximate consti- 
tuents of the aliment; a species of proximate analysis. These 
principles are the same as the proximate elements of the animal 
structure, or approach to them so closely, as, with a slight modi- 
lication, to be readily converted into them. They are, conse- 
quently, the nutritive principles, and which exist already created 
in the materials composing our food, and are not an absolute pro- 
duct of the digestive function. 

The chyme is, then, the product of the first stage of the ana- 
lytic process of digestion. The proximate constituents of the 
food are thrown down, as it were, forming a common precipitate, 
or mass, no longer in chemical combination, yet not mechanically 
separated from each other. This last is the result of the second 
stage of the analytic process, and is accomplished in the duode- 
num: its product is chyle. 

Such being the character of chymification, it remains to be ex- 
amined, what are the means effecting this process. Various con- 
jectures have been resorted to for an explanation of the pheno- 
mena of digestion. Putrefaction, maceration, trituration, fermen- 
tation, and solution, have each been suggested as the means of its 
performance: they have each, in turn, possessed their advocates, 
and enjoyed for a term a certain celebrity. In the received sys- 
tems none of them are admitted as entering into the process of 
digestion. Spallanzani, it is supposed, successfully rebutted the 
pretensions claimed for them; and, amongst the majority of phy- 
siologists, his hypothesis of a specific solvent gastric juice is ge- 
nerally adopted. 

That maceration and solution have no agency in the digestive 
process, is b)' no means clearly established. It is true, neither, 
alone, is adequate to digestion, nor, when united, may they be 
sufficient to its fulfilment; yet, that they concur very actively in 
the digestive process, I believe, can be shown by very conclusive 
facts. In the herbivorous animals, the first stomach, or paunch, 
serves no other purpose, than to macerate the aliment; and in 
most animals drinks are desired and taken, either with the food, 
or soon after eating; and digestion is always facilitated by mode- 
rate quantities of drink. The food, besides, requires to be 
steeped in the secreted fluids a certain period before their diges- 
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tion commences, and, if the secretion of these fluids be suspended, 
digestion cannot be performed. Maceration is a part of the pro- 
cess of digestion, and is indispensable, as it respects vegetable 
aliment, in animals to whom it serves as nutriment. In man, it 
is necessary that most vegetables, before they can serve as aliment, 
should be subjected to a process having the same effect as mace- 
ration; such as boiling, stewing, &c; or be brought into the same 
state by their maturation. By maceration, the cohesion of the 
particles of food is lessened; the aliment is penetrated, and tho- 
roughly imbued with the fluids of the stomach; and is, thus, pre- 
pared to undergo the changes accomplished in it. 

If the view we have presented of chymification, be correct, so- 
lution must perform no inconsiderable part of this process. The 
nutritive principles existing, ready formed, or nearly so, in 
the aliment, they require merely to be separated. Those sub- 
stances, whose principles are not in binary combinations, but 
in simple aggregation, are susceptible of having them sepa- 
rated, when they are submitted to the action of different fluids, 
each of which has solvent powers for particular principles. In 
this manner, all the constituent proximate principles may be ob- 
tained separately. Now, in chymification the aliment is subjected 
in the stomach to the action of different fluids — the salivary, buc- 
cal, oesophagian, and gastric secretions. The properties and espe- 
cial characters of these have not been examined; or their several 
actions on food been determined. The saliva, I have ascertained 
positively, does exercise a very energetic operation on the food; 
separates, by its solvent qualities, some of its constituent princi- 
ples, and performs a species of digestion. The gastric secretions 
may exert an action not less powerful, and it is by a process of 
this nature, it is exceedingly probable, that chymification is ac- 
complished. Chymification would, then, be a purely chemical 
operation, having a strong analogy to the chemical analysis by 
which substances are reduced to their proximate elements. 

Notwithstanding all that has been done in the investigation of 
this function, chymification is not yet properly understood, and 
new researches must be instituted before it can be regarded as 
finally settled. The hypothesis of Spallanzani, of a single and 
uniform specific solvent juice, producing, with all the varieties of 
aliment, a single and constant product,, has not been sufficiently 
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verified by experiment or observation; it has no analogy in na- 
ture; and without far more weighty evidence in its favour ought 
not to be adopted. 

During the process of chymification, the alimentary mass is 
constantly agitated by the peristole of the stomach; the digestive 
fluids are in this way mingled with the food, and brought inces- 
santly in contact with it. This movement appears to depend on 
nervous influence communicated by the eighth pair of nerves. 
When they are divided, paralysis of the muscular tunic ensues; 
the peristole is suspended; and the alimentary mass retrogrades 
into the oesophagus, and sometimes passes into the trachea, pro- 
ducing suffocation. 

The division of the eighth pair of nerves, it has been known 
from the time of Galen, who first made the experiment, destroys 
the function of digestion. This experiment has been considered as 
demonstrating the intimate connexion of nervous influence with di- 
gestion, and the immediate agency of thatpower in the performance 
of this function. It may, however, be considered as doubtful, 
whether this operation acts otherwise than by producing paralysis 
of the muscular tunic of the stomach, and obliterating the sensi- 
bility of the mucous membrane. In this condition, the aliment 
remains immoveable in the stomach; its intermixture with the 
digestive fluids ceases; and the stomach being less sensible to the 
stimulation of the food, the secretion of those fluids is diminished 
or wholly suspended. 

Chymification requires for its complete performance the con- 
currence of several acts; the absence of any of which, more or 
less affects this process. These are the comminution of the food 
by mastication or trituration, especially vegetable food; the unin- 
terrupted renewal of the digestive fluids during the act of diges- 
tion; maceration in these fluids; a certain temperature, from 100° 
to 103°Fahr.; and lastly, the constant agitation and mixture of 
the food with the digestive fluids. 

Artificial digestion, or that attempted with the digestive fluids 
out of the body, does not embrace these conditions. All the 
attempts heretofore made with this object, have been imperfect: 
they have not reunited the essential requisites of this process, 
and could not of course prove successful 
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§ 2. Chylification. 



The chyme, consisting of the nutritive and innutritive elements 
of the aliment chemically resolved into their separate states, but in 
mechanical mixture, is propelled in successive quantities, as it is 
formed, by the peristaltic movements, into the duodenum. In this 
intestine commences a second process; it has been termed a second 
digestion. Its object is to separate the ingredients of the chyme, 
and to place the nutritive elements in a condition to be introduced 
into the interior of the organism. 

The chyme does not accumulate, and is not detained in the 
duodenum, as the food is in the stomach. Its movement is in- 
cessant and progressive; but the disposition of this intestine, and 
the distention of which it is susceptible, renders this movement 
slow, and subjects its contents to the action of the modifying 
agents placed in contact with them. 

Chylification, like chymification, exhibits all the characteristics 
of a chemical operation. Its nature, or in what it actually con- 
sists, is not accurately known. Most of the details on this sub- 
ject in books, are little more than conjectures. It is most proba- 
bly effected by the action of the biliary and pancreatic fluids, but 
their precise operation on the chymous mass, and the changes 
they induce in it, are yet to be determined. 

The chyme, in the superior portion of the duodenum, retains 
its characters; its colour, semifluid consistency, its sharp odour 
and acid taste are unchanged. No chyle appears in the absorb- 
ents or lacteals of this portion. But, when it has reached the 
openings of the pancreatic and biliary ducts, and becomes mixed 
with the fluids they convey into the duodenum, the chyme expe- 
riences a modification of its properties: it changes its colour to a 
yellow, it acquires a bitter taste, and it loses its sharp odour. 
Chyliferous vessels are now seen distended with chyle. When 
the food contains oily matters, according to Magendie, white fila- 
ments are perceived on the surface of the contents of the intes- 
tine; but other matters furnish only a grayish substance spread in 
a layer on the mucous tissue. Both he regards as crude chyle, or 
as containing the principles of the chyle. Chylification, it is thus 
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apparent, proceeds from the action of the pancreatic and biliary 
fluids on the chyme formed in'the stomach. 

The next step in the present inquiry would be to determine in 
what does this action consist. But here positive knowledge is 
deficient. Few facts in respect to this operation are known; and 
even those are not to be received with implicit credit. Most that 
has been, or can be written on it, is only conjecture. More nu- 
merous, prolonged, and diversified investigations, must be insti- 
tuted before safe conclusions can be established as to the forma- 
tion of chyle. By some physiologists it is maintained, that the 
pancreatic fluid and bile act no other part than that "of diluents, 
rendering the chyme thinner, and thus enabling the lacteals to 
absorb the chylous portion. This is a loose conjecture. The bile 
is too consistent for such purpose, and a complicated fluid, with 
extensive apparatus, it is not presumable from general analogy, 
would have been provided for so simple an object, that could 
have been better fulfilled by the intestinal exhalation. Another, 
and more probable opinion, is, that this action is chemical, and 
its object is to cause a separation of the nutritive elements in the 
form of chyle, or the elements of chyle, from the innutritive mat- 
ters composing the feces. 

The bile, it has been already shown, is a complicate fluid, very 
susceptible of decomposition. Its general character is alkaline, 
and it possesses a strong affinity for oxygen. In the stomachical 
digestion acids are developed, and the aliment, it would appear, 
acquires oxygen, as amidon is converted in the stomach into sugar 
and gum. Chemists accomplish this same result by various 
processes, all which increase the proportion of oxygen in the 
amidon. In the second, or duodenal digestion, by the operation 
of the bile, a reverse action is effected. The acids are neutralized, 
and the tendency to the oxygenation of the aliment is arrested: 
it is, even, probable, some portion may be deoxygenated. The 
acids of the chyme not only combine with the alkaline salts, 
but precipitate the colouring principle of the bile, the picromel, 
cholesterinc, its resin, and its mucus, which are rejected as excre- 
mcntal. What other changes ensue it is not easy to determine. 
In addition to the chemical actions between the bile and the 
chyme, the biliary fluid stimulates the mucous tissue of the intes- 
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tines, increases the secretion of the intestinal fluids, and excites 
the peristaltic movements of the bowels, procuring their regular 
evacuation. 

The pancreatic liquor concurs with the bile in the production 
of chyle. But what is the action it creates, and the play of affini- 
ties it originates, is entirely unknown. It has been conjectured, 
from the azotified matters it contains, it may have some effect in 
imparting azote to the nutritive principles; this rests, however, on 
no fact. 

In respect to chylification our information is exceedingly li- 
mited and imperfect. The extent of our certain knowledge is, 
that it is formed by the action of. the biliary, pancreatic, and in- 
testinal fluids, on the chyme. It cannot, however, be said to be 
absolutely formed in the small intestines, as has been supposed by 
many; for perfect chyle is never found in them. It is true, that, 
in the small intestines, the chyme separates into two parts; the 
one adheres to the mucous surfaces, and furnishes, or is con- 
verted into chyle in the lacteals; the other is the refuse matters 
that are carried into the large intestine, and ultimately are ejected 
from the body. 

Chylous matter is absorbed by particular vessels, called lac- 
teals, and elaborated in them into perfect chyle. These vessels 
are not found in the stomach, or the commencement of the duo- 
denum. They first appear below the opening of the biliary and 
pancreatic ducts, are numerous in the jejunum, and disappear to- 
wards the end of the ileum. In this tract of the alimentary canal 
alone, can the nutritive elements of the food be introduced into 
the organism, or chyle be properly formed: in the other portions 
common absorbents only exist, and which have not the power to 
elaborate chyle. 

Chyle is a fluid of an opaque white colour, or is opaline, and 
nearly transparent, according as it is formed of animal or vegeta- 
ble aliment; it is thinner than milk, possesses a sweetish taste, 
and a spermatic odour. When drawn from a vessel it soon con- 
cretes, and shortly separates into two parts; one solid, which is 
formed of fibrin; another liquid and transparent, like the serum 
of the blood; and, when fatty matters have entered into the ali- 
ment, a third part appears, floating on the surface of the liquid, 
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of an opaque white colour. Chyle soon acquires, after exposure 
lo the air, a bright rose hue. The colour of chyle is never af- 
fected by colouring substances mixed with the food. 

Chyle has a strong resemblance to the blood in its general cha- 
racters. When examined by the microscope, it exhibits globules 
similar to those of the blood. The portions into which it sepa- 
rates, vary in quantity according to the nature of the food. That 
from animal food offers the most fibrin, and when fat or oils 
have been used as aliment, the opaque white matter is most 
abundant: some vegetable substances give a chyle containing lit- 
tle or no fibrin. 



§ 3. Fecation. 

The chymous mass propelled along the intestinal tube by its 
peristaltic motion, arrives at the end of. the ileum, nearly, or en- 
tirely deprived of its chylous matter. The contraction at the en- 
trance of the ileum into the coccum, though it does not oppose a 
very great obstacle, under common circumstances, to the pas- 
sage of the intestinal contents, yet occasions some delay. From 
the numerous follicles and cryptse located in this position, it 
is rendered probable, that the matters collected here are sub- 
jected to some additional operation — a further extension of diges- 
tion; and that the peculiar arrangement of the ileo-coecal aperture 
is intended for this object. The frequency with which this por- 
tion of the tube is found in a diseased state, affected with inflam- 
mation and ulceration, is also an evidence of a different and more 
important function, than is possessed by the other portions of the 
ileum and jejunum. 

The large intestine is the seat of fecation. The chymous mass 
arrives in it deprived of its chylous matters, and consisting of the 
detritus of the aliment, the excremental portions of the bile and 
intestinal fluids. While in the small intestine, these substances 
arc semifluid, and exhibit none of the stercoraceous characters. 
In this state they enter the coecum, and very soon after, the 
odour, colour, and appearance of the proper fecal matter, are ma- 
nifested. The large intestine from its size, its dilatability, and 
its cellular structure, forms a reservoir capable of containing 
large quantities of feces; an arrangement preventing the unplea- 
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sant necessity of too frequent evacuations. It acts also as an ex- 
cretory canal, conducting the refuse matters of digestion without 
the body. 

The fecal matters are propelled through the large intestine by 
its peristaltic movements, similar to the mode by which they ar- 
rive in it from the small intestine. Their progression is, how- 
ever, much slower, and, as they proceed along the course of the 
colon, they acquire a greater density by the disappearance of 
their fluid portions, either by absorption, or decomposition in the 
process of fecation, until arrived in the rectum, they possess a 
certain degree of induration, and a moulded form. 

Fecation consists in the change the chymous mass experiences 
in the large intestine. It is a continuation of digestion, and ana- 
logous to chymification and chylification. The manner in which 
it is accomplished, or what are the particular actions perfecting 
this result, is unknown. Like the preceding operations of diges- 
tion, it must be chemical in its nature, and consist in a play of 
affinities between the component ingredients of the chymous mass. 
It is no objection to this view that the product of fecation is ge- 
nerally the same. The elements of the food, and of the chymous 
mass being similar, fecation must be uniform in its result. 

Fecation is not, as might be supposed, a mere condensation of 
the chymous mass after it has passed into the large intestine, but 
is a digestive process. This is shown in the general uniformity 
of the feces in the same species of animals, however different the 
food; while, in animals of different species, with the same food, 
the feces are, notwithstanding, dissimilar. Every species of ani- 
mal presents feces of a peculiar character. 

The qualities of the food exercise some influence, however, 
over the general character of the fecal matters. The feces of ve- 
getable food are less consistent than those of animal food; they 
are, besides, more bulky, and less thoroughly digested. The co- 
lour and odour are also modified by the aliment. This circum- 
stance should be kept in view by practitioners of medicine, or 
they may be led into erroneous judgments. A gentleman of this 
city who had studied, but had not practised medicine, observed 
his stools to be black. Though in perfect health, he felt uneasy 
at the circumstance, as black stools are supposed indicative of 
great hepatic derangement. He consulted several of his pri 
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sional acquaintance. One advised a course of mercury; another 
mercurial purgatives; and a third, travelling, or a voyage. He 
was fond of tomatos, of which he eat daily very freely. Know- 
ing that the colouring matter of this vegetable readily becomes 
black, I assigned this as the cause of the dark appearance of his 
stools. A few days observation confirmed this opinion. Calomel, 
by its conversion into the black oxide, in the intestines, produces 
the same effect on the colour of the feces. 

Fecation being a digestive process accomplished in the colon, 
and in which the fluids secreted by its mucous membrane are 
largely partakers, and essential to its perfection, unnatural alvine 
discharges are the consequences of a morbid irritation of this tis- 
sue, and the testimony of its existence. The reappearance of na- 
tural passages attests to the subsidence of the irritation, the return 
of the natural secretions, and the restoration of its functions. 

The excretion of the feces from the intestine is accomplished 
by defecation. The fecal matters collect in the rectum, and are re- 
tained by the sphincter muscle. This muscle receives spinal 
nerves, and is, consequently, under the control of volition. The 
first contact of the feces excites no sensation, when the mucous 
tissue of the rectum is in a healthy state, or the fecal matters do 
not contain highly irritating principles. But, when the bulk of 
the frees collected in the rectum is considerable, a peculiar sen- 
sation is experienced. This sensation warns the intelligence of 
the approaching want of defecation, and solicits the acts requisite 
for its performance. These acts are under the government of vo- 
lition : they may be refused for a limited time, that they may be 
adapted to the conveniences of the individual; but, when the want 
becomes pressing, the sensation excited in the rectum continues 
to advance in intensity, and so overpowering does it become as 
to force the performances of the acts, even in opposition to the 
will, by which it is to be satisfied. 

When the mucous tissue of the rectum is in a state of active 
irritation, the sensibility to the impression of fecal matters ac- 
quires a most acute intenseness; the rectum becomes intolerant 
of the presence of even small quantities of feces; the sensation of 
a want of defecation incessantly recurs; the muscular efforts neces- 
sary for that act are excited with great force; and the sensation. 

46 
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itself has an energy perfectly morbid: it is this state that causes 
the tenesmus of dysentery. 

The sensibility giving rise to the want of defecation, is most 
acute approaching the margin of the anus; and hence, the sensa- 
tion of that want is excited in a more lively manner by liquid 
feces that penetrate nearer to the exterior opening, than solid 
feces. 

The want of defecation is experienced at variable intervals de- 
pending on a variety of causes; as the power of digestion; the 
sensibility of the rectum, and irritability of the colon; the quan- 
tity of fecal or refuse matters furnished by the aliment; the qua- 
lity of those matters being more or less irritating; and the habits 
of the individual. 

The most common period of the renewal of this want, in 
adults, is once in twenty-four hours; in infants and children it is 
more frequent. Many exceptions exist to this rule, and in nu- 
merous individuals much longer intervals elapse, without the pro- 
duction of injury to their health, or any particular suffering. The 
inconveniences arising from costiveness are frequently owing to 
the condition of the digestive apparatus producing the costive- 
ness, and of which it is a symptom, and not from the mere re- 
tention of the feces. They depend, also, in many instances, on 
the excess of the ingesta, while the egesta are diminished: the 
relation between the two not being preserved. Whenever unusual 
slowness of the bowels prevails, it is to be regarded as an evidence 
of some defect in the digestive organs or processes, which should 
be investigated and remedied. The best method of attaining this 
purpose, is by the regulation of the food, both as to quantity and 
quality. Artificial excitement of the bowels by purgatives, espe- 
cially of the more active purgatives, should be cautiously avoided. 
They become accustomed to that mode of stimulation, and will 
not act in a natural manner. The evil, like that of intemperance 
in the use of ardent liquors, perpetuates itself. Persons who are 
in the frequent habit of taking purgative medicines to obviate cos- 
tiveness, rarely enjoy health, and, according to my observation, 
are seldom long-lived. 

While the fecal matters awaken the sensation, that has been 
described, in the rectum, announcing the want of defecation, and 



PROCESS OF DIGESTION. 363 

soliciting the voluntary efforts to effectuate this purpose, they 
excite immediately the contractions of its muscles. When the 
fecal matters are liquid, these are adequate to their expulsion; but, 
when they are consistent, additional power is required. Defeca- 
tion is, then, accomplished by the involuntary contractions of the 
muscular layers surrounding the rectum, and of the action of 
muscles directed by volition: these are, principally, the muscles of 
expiration. The glottis being closed after a full inspiration, and the 
escape of the air from the lungs being, thus, prevented, the force of 
the expiratory effort is expended on the abdominal viscera. They 
are compressed on every side, and pressed down by the diaphragm 
towards the pelvis, where the least resistance is experienced. 
The diaphragm, and the levatores ani and muscles of the peri- 
neum forming in part the base of the trunk, antagonize each 
other. The fecal matters urged forward by the peristaltic mo- 
tion, and by the muscles of the rectum, compressed from above, 
and resisted below, are forced against the sphincter. This, par- 
tially relaxed by the will, offers only a feeble resistance, and, 
yielding to the combined expulsive efforts, the feces are discharged. 
When consistent, they are moulded to the form of the lower 
part of the rectum, and by their shape, we are frequently enabled 
to determine, whether the caliber of the rectum be of natural ca- 
pacity, or is contracted by thickening or stricture. 

The contractions of the expiratory muscles, for the purposes 
of defecation, are, in general, regulated by the will; and this act is, 
in a certain extent, under the control of volition, when the want 
is experienced in a moderate degree. But when that sensation 
is very intense, as in tenesmus, although little or no fecal matters 
be present in the intestine, the expulsive efforts of the voluntary 
muscles are constantly and irresistibly commanded, and cannot 
be prevented by the exercise of volition. This phenomenon is 
singular, and well worthy of attention. A sensation at the ex- 
tremity of the rectum throws into action numerous muscles — 
those of the glottis, of the thorax, the diaphragm, the abdominal 
:ind pelvic muscles — all of which are united in synergistic efforts. 
This action of the muscles is independent of the power of voli- 
tion, as it is not commanded by the will, and often resists the 
most determined efforts to repress it. It must, then, proceed from 
the sympathetic or ganglionic nerve, which is here seen, as in 
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respiration, to command actions called Tor by the internal sensa- 
tions, and to combine different organs in consentaneous actions. 

The sensibility of the verge of the anus loses in some instances 
its vivacity; fecal matters collect without exciting a sense of a 
want of defecation, the rectum becomes distended and impacted 
with them; its muscles from being overstretched arc paralyzed, 
as it were, and cannot contract on the contents of tho bowel; and 
no efforts are adequate to expel the indurated mass collected 
within it. This state occasions great distress, with extensive dis- 
turbance in the economy, and yet will be misunderstood unloss 
detected by a positive examination. Mechanical means are often 
required to dislodge the hardened feces blocking up the lower . 
intestine. 

Gases in greater or less quantity exist in the alimentary canal. 
They are oxygen, carbonic acid, hydrogen, azote, carburettcd and 
sulphuretted hydrogen. They do not equally exist in every part 
of the intestinal tube, or in the same proportions. In the stomach 
oxygen is always present, and very little hydrogen; in the small 
intestine no oxygen is found, and considerable quantity of hydro- 
gen; and in the large intestine, carbonic acid, carburettcd and 
sulphuretted hydrogen predominate. 

The origin of these gases is not absolutely determined. Some 
proceed, doubtless, from the air swallowed intermixed with the 
food; the chemical actions in which digestion consists, gives rise, 
it is very probable, to others; and, it is equally probable, no in- 
considerable portion is a product of secretion from the mucous 
membrane. 

The quantity of these gases is very variable. In some indivi- 
duals it is inconsiderable; in others they abound in large quanti- 
ties, and become excessively annoying. The irritations of the 
mucous membrane of a chronic or sub-acute character, often dc- 
velope them to an enormous amount. I have seen patients in 
this state discharge several gallons of air from the stomach daily 
for months in succession. In hysteria, so often depending on 
chronic irritations of the alimentary canal, the secretion of gases 
from the intestinal mucous membrane is an almost constant oc- 
currence. The last stage of gastro-enteritic irritations exhibit the 
same circumstance, whence proceeds the tympanitic slate of the 
abdomen. 
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Sect. IV. — Stomachical Excretions; or Eructation, Regurgi 
tation, and Vomiting. 

In a perfectly healthy state of the stomach, its contents take 
the course described in treating of digestion. But often in the 
interruption of this process, instead of passing into the intestinal 
tube, the gaseous, liquid, or solid matters contained in that organ, 
are rejected by the mouth. The acts effecting this result are 
named eructation, regurgitation, and vomiting. 

The air contained in the stomach collects, from the position of 
this viscus, around the cardiac orifice; it is hence frequently ex- 
pelled by what is termed eructation, or belching. This is effected 
by the relaxation of the cardiac orifice, and the inversion of the 
muscular movements of deglutition. Eructation is a constant 
symptom of indigestion; and especially when proceeding from 
irritation of the stomach. 

The solid or liquid aliments are, at times, returned back to the 
mouth, and often in this way are rejected. This act constitutes 
regurgitation. It most commonly arises from over-distention of 
the stomach. In infants it is a constant occurrence, and is the 
mode by which they arc relieved from the excessive repletion of 
their stomachs. 

This act is caused sometimes by the contraction of the abdo- 
minal muscles; but most probably is effected by the immediate 
contractions of the stomach itself. The food is, thus, carried into 
the (esophagus, by the inverted movements of which, it is pro- 
pelled into the mouth. 

This phenomenon is usually involuntary, yet some can produce 
it at will; and instances are related of individuals who took plea- 
sure in returning the aliment into the mouth, and masticating it. 
In tin's respect they resembled completely the ruminant animals. 
Regurgitation is a frequent attendant on the disordered state of 
digestion, when proceeding from excesses in eating. 

The stomach is the great portal conducting into the interior ol 
the organism, through which nearly all the solid and liquid ma- 
terials of the structure arc conveyed into the animal economy. 
From its office it is greatly exposed to numberless aggressive im- 
pressions, either from the quality or the quantity of the ingesta; 
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and for its protection, it was essential, means for its prompt eva- 
cuation should he provided, that it might be disembarrassed of its 
load when oppressed, or be saved from the direct mischief of 
offending agents. For this purpose the process of vomiting has 
been instituted, accomplishing the evacuation of the contents of 
the stomach through the mouth. 

This act, like all the expulsive operations of the economy, re- 
quiring muscular contractions, is preceded and provoked by an 
internal sensation. This sensation is peculiar — it cannot be de- 
fined; and, similar to the other internal sensations, announces a 
want; calls upon, and directs the sensorial power to the operations 
requisite for its relief. The term nausea is bestowed on this sen- 
sation: it is seated in the stomach, to which organ it is always re- 
ferred, but the whole of the superior portion of the alimentary 
canal — the oesophagus, pharynx, fauces, and mouth — appear to 
partake of it in some degree. It is well known, also, that irrita- 
tions excited in the fauces are capable of occasioning vomiting. 

Vomiting is provoked by numerous causes of very dissimilar na- 
ture. It is caused by excess in the quantity of food; by indi- 
gestible food; by aliment of improper quality, or which under- 
goes spontaneous alteration in the stomach from the suspension 
of digestion; by certain substances excitative of irritation in the 
mucous membrane of the stomach, and which are employed as 
vomitive agents; by pathological irritations spontaneously deve- 
veloped in the gastric mucous tissue, or sympathetically trans- 
mitted to it; and by mental or moral impressions. 

The essential circumstance in the production of vomiting, is an 
irritation awakened in the gastric mucous membrane, attended, 
most commonly, with the peculiar sensation of nausea, and its 
transmission to, and perception by the brain. Vomiting, requir- 
ing the concurrent operation of voluntary muscles, cannot be ef- 
fected without nervous influence directed to produce their con- 
traction; and hence the perception or consciousness of the gastric 
irritation is indispensable to the performance of this process. 
Whenever, therefore, the perceptive power of the cerebral or- 
gans is enfeebled or suspended by disease, vomiting cannot be 
produced, although violent irritation may exist, or be provoked 
artificially in the stomach. 

Whenever nausea and vomiting arc present, they are a sign, a 
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testimony of an irritation, either commencing, or established in 
the gastric mucous tissue. It does not necessarily follow, as is 
generally supposed, that offending matters in the stomach are the 
cause of those symptoms. Such matters are in the great majority 
of instances speedily ejected; they assume the character of eme- 
tics, and cause their own rejection. Nausea and vomiting are not, 
consequently, to be received as indications for the exhibition of 
emetic remedies. A more false axiom could not have been formed. 
They are an indication that an irritation exists in the stomach, 
which requires to be allayed by inirritative means. 

In exciting vomiting by emetic remedies, the feature of chief 
importance in its modus operandi, and which should principally 
occupy the reflection of the practit'oner in deciding on the pro- 
priety of employing it, is the irritation it must necessarily occa- 
sion in the stomach. It must, then, enter into the combinations 
he has to form, to determine the relation this irritation will sus- 
tain with the actual condition of the gastric mucous tissue; the 
compatibility of the one with the other; and the manner in which 
the modification he is about to effect in the gastric mucous tissue 
by this emetic irritant, is to remove a morbid irritation of this same 
tissue; or the mode in which it is to prove salutary. Without a de- 
cision on these points, his proceeding will be uncertain, and often 
hazardous in its results. The production of aggravated gastritis, 
of convulsions, of stupor, of coma, and of apoplexy, may be the 
unlooked-for consequences of his prescription. 

The mechanism productive of vomiting is complex, and has 
not yet been cleared of all the difficulties attending its explana- 
tion. For a long period it was generally conceded, that vomit- 
ing was effected solely by the stomach, which expelled its con- 
tents by a violent and spasmodic contraction. Bayle first ques- 
tioned the accuracy of this doctrine, which was also attacked by 
Chirac. Still it continued to be the most generally received opi- 
nion, and although every one was conscious that vomiting was 
attended with excessively violent contractions of the abdominal 
muscles, this circumstance was overlooked, or regarded merely 
as an attendant accident, unconnected with the production of the 
phenomenon. 

M. Magendie, in a memoir on vomiting, contested the accu- 
racy of this opinion, and attempted, by a series of experiments. 
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to demonstrate, that the" stomach was entirely passive h\ vomit- 
in* : he denied the slightest participation to it in this act. I lis 
observations are, however, in some degree invalidated by those 
of M. Maingault. M. Magendic, it is not to be doubted, is quite 
too exclusive in his views in this respect. The stomach, hy the 
inversion of its peristaltic movement, and that of the oesophagus, 
can reject, at least partially, its contents, as is seen in the pheno- 
menon of regurgitation; but this simple return of the aliment into 
the mouth, and its rejection in this mode, accomplished by the 
sole expulsive efforts of the stomach, presents very different cha- 
racters from vomiting. 

The object of vomiting being to expel from the stomach the 
whole of its contents, especially in the view of protecting it 
against offending causes, that often are small in quantity, and ad- 
herent to itsparietes, a more powerful expulsive force was re- 
quired, than could be offered by the delicate muscular tunic of 
the stomach. This force is derived from the diaphragm and the 
large muscles of the abdomen, which, when thrown simultane- 
ously into contraction, subject the stomach to a very energetic 
compression. This co-operating with the efforts of the stomach, 
and the inversion of its peristaltic motion, the contents of that 
organ arc forcibly expelled from its cavity through the mouth. 

Vomiting under common circumstances is not, therefore, a 
simple process; it is a complex phenomenon, and its performance 
requires a combination of different actions. Like defecation and 
urination, vomiting is in part effected by the forcible contraction 
of voluntary muscles; but it differs from this last act in never 
being influenced by the will: it can neither be promoted nor ar- 
rested by volition. In vomiting is presented another instance of 
voluntary muscles subtracted, for a time, from the dominion of 
volition, and subjected to the influence of the viscera, whose sen- 
sations compel the muscular actions calculated in their interests. 

From the foregoing considerations we may conclude, as esta- 
blished, that, for the production of vomiting the following cir- 
cumstances are usually combined: — 1st, an irritation of the mu- 
cous tissue of the stomach or fauces; 2d, inversion of the'peristaltic 
movements of the stomach and oesophagus; 3d, the excitation of the 
nervous organs directing muscular contractions; and 4th, convulsive 
or spasmodic contractions of the diaphragm and abdominal muscles. 
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Vomiting being accomplished by the convulsive and forcible 
contractions of the diaphragm and abdominal muscles, the stomach 
is not the only organ that experiences their power. All the ab- 
dominal viscera, the portal circulation, and the thoracic organs, 
are equally exposed to suffer their violent throes; they equally 
undergo a strong agitation, and are subjected to extreme dis- 
turbance in their functional and organic actions. 

When the stomach is distended with its contents, and espe- 
cially when those contents are liquid, vomiting is effected with 
facility, and very slight contractile exertions are required for that 
purpose. But when the stomach is empty, or its contents are 
small in quantity, the muscular efforts arc much greater, the con- 
vulsive throes are more violent, and vomiting is produced with 
difficulty and much suffering. 

The inversion of the peristaltic movements of the stomach in 
vomiting, extends generally into the duodenum, and some of its 
contents appear with the matters ejected. This is the source of 
the bilious materials that present themselves in vomiting. The 
inversion in some instances extends far into the alimentary canal, 
and, then, the contents of the lower bowels arc brought up, pro- 
ducing stercoraceous vomitings. 

In the artificial production of vomiting, the impression made on 
the gastric mucous tissue is the principal circumstance which should 
command the attention of the practitioner. When vomiting occurs 
as a pathological condition, it is likewise the state of this same tis- 
sue to which the attention should be directed. Vomiting in dis- 
ease, in the greater number of instances, is an effect proceeding 
from irritation developed, either directly, or through sympathy, 
in the gastric mucous membrane. It is one of the signs of this 
morbid condition. No greater error is committed than that of 
regarding vomiting, from this cause, as a consequence of some 
vitiated matters requiring to be removed. Under this impression 
emetics are administered; but their mode of action is in the line 
of the disease; they push on the morbid irritation, give it new 
intensity, dcvclope or augment the sympathetic phenomena, espe- 
cially of the brain, and arc succeeded, often, by symptoms of great 
malignancy, too commonly attributed by superficial observers to the 
nature of the original affection, and not to the medicine. Infinite 
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is the mischief that has been caused by the improper exhibition 
of emetics, and, although diminished by a more restrained em- 
ployment of these means, it is unhappily still too great. Vomit- 
ing is not, then, a sign indicating the exhibition of emetics, with 
some few exceptions, but is an evidence of an existing irritation 
of the stomach, usually sanguine, and calling for demulcents, tem- 
perants, and other soothing means, with local or general deple- 
tion, according to circumstances. 

Vomiting is sometimes produced by simple nervous irritation, 
or some disorder of the nervous organs, excitative of the muscu- 
lar contractions, causing vomiting. It is probable that vomiting 
is excited in this way, by some kinds of motion, as sailing in 
rough water, swinging, and riding backwards; by the sight of 
disgusting objects; by blows on the head; by venesection carried 
to fainting; and by tartar emetic injected into the veins. The 
extirpation of the stomach, as in the experiment of Magendie, 
does not, in this last case, prevent the operation of the emetic. 

Nervous vomitings are, however, of rare occurrence as a pa- 
thological condition, and may be discriminated by the absence of 
all the signs of sanguine irritation. 

Sect. V. — Hunger and Thirst. 

The materials of the animal structure are exhausted by the ex- 
ercise of its organic and functional actions. They require an in- 
stauration: a knowledge of its necessity is not .left dependant on 
the intelligence, but is announced by internal sensations: these 
sensations are seated in the digestive apparatus: that which pro- 
claims the want of the solid materials is experienced in the sto- 
mach, and is appetite, or hunger; that Which manifests the neces- 
sity of liquids is felt in the fauces, and constitutes thirst. 

1. Some hours after a meal a sense of emptiness is perceived 
in the stomach; this is succeeded by a peculiar sensation impos- 
sible to describe, but well known by the name of appetite. If not 
gratified, it continues to increase, becomes painful, and, should 
the fasting be prolonged, amounts to a state of inexpressible 
agony. 

The renewal of the sensation of hunger is experienced at dif- 
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fcrcnt intervals. They are more approximated, according to 
the rapidity and energy of the digestive faculties; to the youth 
and vigour of the subject; and to the exercises of the body. It 
often commences before the whole of the preceding meal has dis- 
appeared from the stomach. 

The scat of hunger appears to be the gastric mucous mem- 
brane. The immediate excitant of this sensation, or the mode of 
its development has given rise to numerous conjectures; but none 
of them merit a serious attention. The utmost that can be said of 
it, is, that it consists in a modification experienced in this tissue. 
This sensation, like all other sensations, requires to be trans- 
mitted to the brain, and from analogy, it is to be presumed, an 
especial nervous organ for its perception. The nerves transmit- 
ting the impression of hunger, are the cords of the eighth pair, for, 
if these be divided, animals cease to manifest a sense of hunger. 
They equally lose the perception of repletion, and will continue 
to eat until the stomach be gorged, and even the oesophagus be 
distended with food. The sensation of hunger depends also on 
the perception, by the central cerebral organ, of the famelic sti- 
mulation of the gastric mucous membrane, and whenever the 
functions of the cerebral organs are diminished or suspended, 
hunger is not experienced. Thus, opium, by the torpor it induces 
in the cerebral organs, prevents the famelic stimulations from be- 
ing perceived, and it, consequently, suspends the sensation of 
hunger. Hunger is also suspended by sleep, and, when not very 
intense, by mental occupation, which attracts the cerebral energy 
to other organs. 

The external sensations are caused by the direct impressions 
of exterior agents on a sensitive surface. This is not the case with 
the internal sensations, especially of hunger and thirst. There is 
no immediate or direct impressions on the surfaces where these 
sensations are experienced. How then are they excited ? Various 
hypotheses have been imagined for the solution of this curious 
phenomenon, none of which are, however, worthy of serious no- 
tice. It must be confessed, that on this point, we have not the 
lads to justify any doctrine. 

The sensation of hunger is a powerful stimulus to the brain. It 
excites that structure; it fixes on the want the whole attention of 
the intellectual and moral faculties; it stimulates and renders them 
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more active: all the capabilities with which the being is endow- 
ed are called into exertion. Hence proceeds the great muscular 
activity and energy of animals and healthy individuals who arc 
pressed with hunger; the impatience with which any interrup- 
tion to their pursuit or train of thought at that time is borne; and 
the ferocity manifested by all who have combative dispositions. 
The debility produced by hunger, occurs only secondarily, after 
long starvation, or in individuals enfeebled by previous suffer- 
ings, or having originally a defective constitution. 

Hunger, when carried to extremity, causes pain of an agoniz- 
ing character; irritation of the stomach is excited; and a true gas- 
tritis is generated. This state is frequently accompanied with ce- 
rebral irritation, producing delirium, frenzy, and madness. 

The sensation of hunger is sometimes experienced as a patho- 
logical symptom: it constitutes bulimia, and depends on various 
causes. In this affection the sensation of hunger is not appeased 
by the taking of food. It is occasionally connected with a certain 
state of irritation, and, then, the food is generally vomited soon 
after it is taken : it is also accompanied in many instances with 
convulsions. Bulimia may exist as a neurose affection — that is, 
depending on simple nervous irritation. The seat of this sensa- 
tion may possibly be, at times, in the cerebral organs, giving rise 
to a false perception of hunger, as false perceptions of the exter- 
nal senses arise from excitement of their central cerebral organs. 

The appetite and sense of hunger are frequently lost, and even 
an unconquerable aversion is experienced for food, especially for 
animal food. This symptom is found in all the acute irritations of 
the gastric mucous membrane, and frequently in its chronic irri- 
tations. In some cases of this kind, I have found the mucous 
membrane of the stomach softened and wasted, so as to be scarcely 
discernible. 

When abstinence from food has been protracted to a state of 
starvation, aliment is to be given with the utmost prudence and 
delicate management. It is well known, that indulgence of the 
appetite is, then, attended with speedily fatal consequences. The 
gastritis developed by starving, and its attending sympathetic af- 
fections, more particularly those of the cerebral organs, are the 
cause of this result. The stimulation of the aliment aggravates 
the existing inflammations, and carries them to a fatal intensity. 
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After complete and prolonged abstinence, food is to be adminis- 
tered in small quantities, and the quality should be adapted to the 
intense inflammations that have been awakened; such as milk di- 
luted with water; whey; chicken or veal water; panada; gruel, 
&.c. It may even be requisite to employ local depletion. 

2. Thirst, or the desire of liquids, is a sensation of dryness, 
heat, and constriction experienced in the fauces. 

This sensation, like that of hunger, is instinctive; nor does it 
depend, like the external sensations, on any direct impressions, 
but i3 a consequence of spontaneous modifications occurring in the 
organs of the economy. 

Thirst, it is to be presumed, bears a close analogy to hunger in 
its mode of production, though it cannot be as well demonstrated: 
that is, it requires nervous agency — organs for its perception in 
the brain, and nerves for transmission, with a certain modification 
of the mucous tissue of the fauces, its immediate seat. 

When thirst is experienced, the secretion of the mucous folli- 
cles of the mouth, fauces, aud pharynx, is diminished, or entirely 
ceases; the secretion of the saliva is lessened, it is more viscid, 
and finally is arrested. In thirst, aridness of these surfaces always 
exists, and is probably the immediate cause of the sensation. 
Hence it is temporarily allayed by whatever lubricates and mois- 
tens these surfaces or excites their secretions. 

When thirst persists unassuaged by drinks, the mucous mem- 
brane of the fauces and mouth, &c. like that of the stomach in 
hunger, inflames; it becomes tumid; it acquires a deep red colour, 
passing, when it continues, to a brown, and finally black; it is co- 
vered over with fissures; is sometimes encrusted with vitiated se- 
cretions or a sanguine exudation; and occasionally is struck with 
gangrene. 

Thirst unabated always developes symptoms of general irrita- 
tion; fever is excited with sympathetic irritations of the nervous 
organs, and disorder in all the functions of the economy. These 
phenomena arc indicative of intense irritative actions, and renders 
it probable, that the sensation of thirst depends on a species of 
irritation developed in the mucous membrane of the mouth, 
fauces, and pharynx. 

Thirst proceeds from two exciting causes. The first is an irri- 
tation awakened in the stomach, sympathetically affecting the 
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fauces. Stimulating food, a full meal, inflammation of the sto- 
mach, whatever excites that organ, produces thirst. This sensa- 
tion is one of the attending symptoms of gastric irritation, both 
acute and chronic. 

The second is the deficiency of the watery portion of the 
blood. The exhaustion of the more liquid portion of the blood al- 
ways gives rise to thirst. From this cause thirst recurs at inter- 
vals after drinks have been taken; it is induced by profuse sweat- 
ing; by the exhalation of the serum into the cavities in dropsy; 
by its abundant evacuation in diabetes and in diarrhoea, when the 
stools are liquid, &c. Thirst from this cause is allayed by the in- 
jection of watery fluids into the veins; by immersing the body in 
water, or covering it with wetted cloths, &c. as readily as by drinks. 

A sensation of thirst is experienced by those who abuse the use 
of ardent spirits; most probably produced by the irritation main- 
tained in the stomach. This circumstance occasions them to re- 
new their pernicious draughts incessantly, but which only in- 
crease the evil, augment the desire for drinks, rendering it unap- 
peasable, until lost, with the entire suspension of all the sensa- 
tions in brutal insensibility. This constitutes one of the difficulties 
in the cure of intemperance. 

Thirst is experienced by children more frequently and con- 
stantly, than by adults and the aged ; and by those of the nerv- 
ous and sanguine temperaments, than by those of the lymphatic. 
Infants frequently suffer great distress from thirst, without pa- 
rents or nurses being aware of the circumstance. I have seen con- 
vulsions brought on from the agony of thirst, endured by infants, 
without a suspicion being entertained of their suffering from this 
cause. It is a frequent source of the distress they manifest in 
teething, and in the other irritative affections, especially of the 
stomach, to which they are so very subject. It is this sensation 
that leads them to apply incessantly to the nipple for relief; but 
the milk from its temperature, and the excitement it occasions 
by the necessity of its digestion, fails to assuage the tormentthcy 
experience : restlessness, sleepless nights, unceasing cries, spasms, 
convulsions, are not unusual effects of the ardent suffering! en- 
dured by infants from thirst, but which they have not the power 
to express in language. Repeatedly have I witnessed them pass- 
ing speedily from the most distressing fretfulness and ungoveni- 
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able agitation, to calmness, repose, and tranquillity, by adminis- 
tering a few draugbts of a cooling beverage. Whenever infants 
manifest this state, with febrile symptoms, and a furred tongue, 
they should invariably be made to take cool and sweetened drinks, 
or sweetened water slightly acidulated. 

Thirst is a symptom attending on numerous forms of disease, 
and has always attracted the attention of semiologists: it furnishes 
valuable indications in diagnosis, in prognosis, and serves as a 
guide id practice. 

Thirst, as a diagnostic sign, is an indication of two different 
conditions of the economy, corresponding to the causes that give 
it origin. It is awakened by whatever causes excitement of the 
mucous tissue of the stomach: it always accompanies gastric irri- 
tation in its acute form, and is a frequent attendant on its chronic 
state. Thirst, from this cause, points to the stomach as the seat, 
not of the sensation, for that is never experienced except in the 
fauces, but of the primary action calling it into existence; it per- 
sists until that action is abated. 

The second condition announced by thirst is, the diminution 
of the serous or watery portion of the blood. This state may ex- 
ist cotemporaneously with gastric irritation, but may be entirely 
independent of it, and result from excessive serous or watery 
excretions of various kinds. 

Extreme thirst, indomitable by copious draughts of liquids, is 
named polydipsia. It has been considered in some instances to 
be an essential disease; but is to be regarded in all cases only as 
a symptom of one of the conditions indicated. It is always an un- 
favourable symptom; and in acute diseases, when other symptoms 
do not correspond in their character, is always a fatal omen. 

In some individuals thirst is never experienced; some animals 
also never manifest this want; and it occurs occasionally as a pa- 
thological character. The defect of this sensation is named adyp- 
si(i. This is an uncommon circumstance in disease. It occurs in 
some chronic affections, and is found occasionally in the malig- 
nant form of fevers; assuming the typhoid character. It arises 
from the intensity of the cerebral disease preventing the percep- 
tion of the sensation: it is consequently an unfavourable sign. 
When it succeeds suddenly to extreme thirst in fever, it is a fatal 
symptom. 
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Sect. VI. — Pathological Conditions of the Function of Di- 

g est ion. 

The foregoing review of the apparatus and function of diges- 
tion, composed of a variety of different organs and a combi- 
nation of different processes, renders very apparent, that this 
function is exposed to numerous derangements, and may be- 
come disordered through a great variety of causes. Indigestion 
or d)'spcpsia, and the other disorders of the digestive func- 
tions are not to bo looked on as simple and uniform diseases, 
proceeding from one cause, and to be remedied by one plan of 
treatment. Dyspepsia is a symptom, in the greater portion of 
instances in which it occurs, rather than a disease itself, and is an 
annunciation of a departure in some part of the apparatus, from 
its habitual condition, or a defect in the execution of some one of 
the processes whose reunion are essential for the accomplishment 
of digestion. 

The disorders of the function of digestion, affect either the pro- 
cess of chymiftcation or of chylification; or both are equally de- 
ranged at the same time. 

The causes creating disturbance in the order of these processes 
are various. I. Chymification may be deranged; 1, by the food; 
which may offend by its quality, or the quantity taken. When 
the aliment consists of substances containing few or none of the 
nutritive elements, it resists the decomposing actions of the sto- 
mach, or yields to them with difficulty: it then becomes a source 
of irritation to the stomach, and modifies its physiological state, 
producing more or less of disturbance in its actions. Whenever 
the food is not in relation with the vital condition of the stomach 
— that is, its stimulant or irritating properties are not propor- 
tioned to the irritability of the mucous membrane of the stomach, 
it causes a morbid disturbance of a similar character to the pre- 
ceding; the process of chymification is then retarded, or suspend- 
ed, and the food is frequently rejected. Thus, when the stomach 
is irritated, the only aliment that can be digested, is vegetable 
fecula, farinaceous substances, and similar matters of a bland un- 
irritating nature; while animal food, and other substances of irri- 
tating properties and difficult digestion, occasion great distress, 
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oppression, a febrile condition, or are rejected by vomiting. Food 
that is not properly cooked, whose consistency is augmented, as 
salted and smoked or dried meats; or food that is not comminut- 
ed by mastication, but bolted in masses, by resisting the decom- 
posing process, fatigue the stomach, and when it is irritable, sti- 
mulate it to a morbid excess, thus interrupting digestion. 

The food, though it may possess the required properties of 
healthy aliment, and bear a just proportion in its qualities to the 
state of the stomach, if the quantity be excessive, will occasion 
serious disturbance in digestion. From the history we have de- 
tailed of the process of chymification, it is clearly seen, that the 
decomposing process in which it consists, is accomplished by 
particular fluids. The supply of these is limited, and if the food 
exceed that supply, digestion must be laboured, be performed 
with difficulty, and in an imperfect manner. 

When the imperfection of the digestive function proceeds from 
too great irritability of the gastric mucous tissue, as it so fre- 
quently does, the prolongation of this function carries the morbid 
state to a degree entirely suspending or subverting its function. 
Digestion will, then, be easily performed with small quantities of 
appropriate food, whilst a very small amount beyond that, will 
throw the whole process into confusion. Nothing can be more 
injudicious than the advice, so frequently laid down by writers, in. 
the treatment of impaired digestion, to take but few meals, and 
those rather full. It is far preferable to divide the whole quantity 
of food allowed in the twenty-four hours, into several small meals; 
the stomach will digest it with less difficulty and suffer less ex- 
citement. But care must be taken to limit the quantity of food; 
for such is the perverseness of most patients, that they will take at 
each meal, as much as would suffice for the day. 

2. Chymification may be imperfectly performed from a mor- 
bid or defective condition of the masticatory apparatus. Inflam- 
mation of the mouth, affecting the gums, the tonsils, &c. will have 
this effect. Decayed teeth, or their loss, are a common cause of 
indigestion. The proper comminution and insalivation of the food, 
so essential to easy and perfect digestion, are prevented. Few per- 
sons with a bad mouth digest well, and it is often sufficient to 
repair the state of the teeth, and to remove those that are decay- 
ed, to restore digestion to its natural order. Defective teeth, by 
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maintaining a constant irritation of the mouth, often cause the 
salivary secretion to assume a vitiated character, or diminish its 
amount, and in this way interfere with healthy digestion. 

3. Chymification may be prevented, or the actions requisite 
for its performance be deranged, by a morbid state of the gastric 
apparatus. The most common is the irritation of the gastric mu- 
cous membrane. This state always disorders its secretions; by 
the strict sympathetic connexions in which it holds the other 
functions of the digestive apparatus, all the secretions employed 
in the digestive process, are more or less affected, and the func- 
tion necessarily rendered imperfect. From this irritation acids 
are frequently formed in great excess, and they appear to inter- 
rupt the process of chymification; for it suffices, often, to neutra- 
lize them by alkalies, for this process to proceed uninterruptedly. 
At other times, the quantity of the fluids usually secreted, appear 
to be diminished; heat is experienced in the epigastrium; thirst, 
dryness of the tongue and fauces, with flushing of the face, fe- 
brile heat of the skin, &c. are established. The constant sipping 
of cold drinks, even of iced water, by restraining the gastric ex- 
citement, represses or prevents these effects, and chymification is 
then accomplished with facility. At other times this irritation is 
productive of profuse secretions of sero-mucous fluid, which is not 
adapted to digestion, and the function deteriorates. Nausea and 
vomiting after eating is also a common result of gastric irritation. 
In indigestion arising from irritation, animal food, tonics and sti- 
mulants of all kinds, prove injurious; they augment the cause of 
the affection; increase the intensity of the functional derange- 
ment; and perpetuate the disease by connecting it with structural 
disorder. 

All the acute sanguine irritations of the gastric mucous tissue. 
are attended with loss of appetite, and impairment of the diges- 
tive faculty of the stomach. The history of these, and the disor- 
ders they spread throughout the animal economy, belong to pa- 
thology, where they will receive attention. 

Simple nervous irritation, seated in the gastric mucous tissue, 
free of complication with sanguine irritation, does not materially 
disturb the process of chymification. Hence many persons who 
suffer severely from gastralgic pains, nevertheless digest well, and 
suffer no alteration in their nutrition. 
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I. Kxcessive distention of the stomach from the extrication of 
gases in its cavity; the relaxation of the fibres of its muscular tu- 
nic, or their paralysis, by preventing the peristole of the stomach, 
and thereby the regular commixture of the food with the gastric 
fluids, and its due progression towards and through the pylorus, 
as chyme is elaborated, are causes destructive of the proper chy- 
mification of the aliment. 

5. Chymification or gastric digestion is, in some instances, 
subject to be disordered by a state of inirritation, or asthenic 
condition of the gastric mucous tissue. This, which is by no 
means a common cause of indigestion, is, notwithstanding, sup- 
posed to be one of the most frequent: and the vulgar treatment of 
dyspepsia, rolls in a round of tonic, exciting, and stimulant re- 
medies of various kinds. The error arises from confounding de- 
bility, loss, or derangement of function, with the actual debility 
or diminution of the organic actions. The first — disturbance or 
loss of function, is a uniform consequence of excess of the orga- 
nic actions, irritation or morbid excitement, and the mistake al- 
luded to is fraught with most disastrous results to the patient. 

This state of the gastric mucous tissue is seldom primitive: it 
is almost uniformly secondary in its origin, succeeding to irritative 
actions, cither of the mucous membrane of the stomach itself, that 
have modified its mode of nutrition, or of other organs, that have 
indirectly diminished the force of its organic actions. 

Defective chymification, or indigestion, as it is usually called, 
from this cause, is aggravated by mucilages, gelatinous, and 
other aliment destitute of exciting properties. It is relieved by 
tonics, by stimulants, and by food of exciting character; the 
means that augment its disorders, when proceeding of irritation 
of the gastric mucous tissues. 

II. Chylification isseldom deranged alone; its disordersusually 
accompany those of chymification ; but they may sometimes persist 
after the subsidence of this last: in some rare instances, this func- 
tion is primitively and separately affected. 

The derangements of chylification arise from causes analogous 
to those productive of disorder in the preceding process, and 
which have already been indicated. 

L. Irritation of the duodenal mucous membrane is the most 
common source affecting its functional duties. The results of this 
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irritation are various: it renders the intestinal surface intolerant 
of the presence of the chymous mass arriving from the stomach, 
which is, consequently, hurried rapidly along, preventing the due 
action of the biliary and pancreatic fluids: it sometimes excites 
violent spasms, and may be mistaken for gall-stone passing the 
ductus communis: and increasing its sensibility and irritability 
the performance of its functional acts is attended with pain, un- 
easiness, distress, and often sympathetic irritative disturbances in 
other organs. It is this pain, experienced in the duodenum, and 
referred to the right hypochondriac region by the patient, that 
has led so frequently to an accusation of the liver in the various 
forms of duodenitis: it is constantly mistaken for hepatic disease. 

2. Defective quantity or quality of the biliary and pancreatic 
fluids, the agents of the duodenal digestion, will necessarily affect 
this process. Ignorant as we are of the actions exercised by these 
fluids on the chymous mass, it is not possible to determine, with 
precision, the absolute character of the disorders depending on 
these fluids. It will, however, be admitted as indisputable, that 
the vitiation of these fluids by a morbid secretion, or their defi- 
ciency, must necessarily render the process of chylification im- 
perfect. The influence of the bile in causing disorders of the di- 
gestive functions has been recognised at all periods, and continues 
to be the popular explication of nearly all the symptoms arising 
from sur-excitations, or other disorders of the digestive organs. 

The alterations these fluids undergo are the consequences of a 
morbid state of their respective organs; most commonly their sur- 
excitement, or irritation; or the effects ensuing on a continuance of 
that condition. But, as has already been expressed, it is seldom the 
affection of these organs is primitive; it most generally succeeds to 
duodenitis; and it is, further, infinitely more rare than is vulgarly 
believed to be. A very small portion of the cases of irregular diges- 
tion, attributed to hepatic derangement, are connected with that 
cause. Autopsical researches have repeatedly confirmed to me this 
assertion. 

The bile, from too great excitement of the liver, may prove an 
offending agent, by its too great quantity; and from having ac- 
quired acrid properties, as is seen in other secretions under the 
same circumstances: hence will proceed bilious vomitings and 
dejections. 
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It may, also, in the chronic irritations of the liver, be so altered 
in its nature as to be disqualified for the purposes of digestion, 
which will derange that function: and when that organ has expe- 
rienced alteration of its structure, bile may cease to be secreted. 
In some of the extreme acute irritations, as violent cholera mor- 
bus, and some cases of jaundice, no bile is secreted, and does not 
appear in the excretions. 

III. The intestinal digestion is subject to disturbance, but of 
which our knowledge is imperfect. The most common cause is 
irritation of various intensity of the mucous tissue of the intes- 
tines. This state occasions vitiated secretions and exhalations, ap- 
pearing in the dejections, and which are too commonly mistaken 
for evidences of hepatic disorder. It sometimes occasions so great 
an irritability of the muscular tunic, that the contact of the di- 
gested matters excites its contraction, and they are rapidly ex- 
pelled from the alimentary tube. The whole digestive process 
becomes disturbed from this state of the intestines. The food is 
not permitted to remain a sufficient time in the stomach and 
duodenum, for the perfection of their respective actions, but is 
carried into the lower bowels and eliminated. In higher grades 
the food passes with great rapidity, and is dejected without hav- 
ing experienced any change. This constitutes lientery. 

When the large bowels are in this irritated state, they lose their 
character of a reservoir, and intolerant of the presence of fecal 
matters, these are expelled as fast as they arrive within it. 

A grade of irritation affecting the mucous follicles, and sus- 
pending their secretion, is attended with an opposite condition, 
or torpor and slowness of the bowels. It is not uncommon to sup- 
pose this state to arise from a deficiency of bile, and purgatives, 
with mercurial preparations, are exhibited; but which frequently 
confirm the disease, though producing temporary relief by the 
evacuations they procure. The English writers generally attri- 
bute it to debility of the muscular coat, and prescribe tonics with 
purgatives. It is, however, obviated most successfully by a cool- 
ing and laxative diet. 

The derangements of the digestive functions are among the 
most important affections calling for the remedial management of 
the medical practitioner. The organs executing these functions, 
by the close and active sympathies uniting them to the most im- 
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portant of our organs, may be said to hold the whole animal eco- 
nomy under their dominion, while the mode of being of every 
tissue, and exercise of every other function, are dependent on 
the condition of their performance. The preceding view of these 
functions and their organs, will show the complexity attending 
their diseases; the great discrimination required in determining 
their character, and the organ of the apparatus in which the dif- 
ficulty is seated, giving rise to the interruption of the process; 
the skill and judgment necessary in their treatment; and the va- 
riety of practice and abundance of resources on the part of the at- 
tendant, indispensable to secure a successful issue. 



CHAPTER II. 

Function of Jib sorption. 

The existence of organized beings is made to depend on sup- 
plies of nutritive materials derived externally, and the incessant 
renewal of the elements of their composition. Those supplies 
must, consequently, be introduced into the interior of the organ- 
ism; and the elements that have subserved the purposes of vital- 
ity be removed for their exterior elimination. A centripetal, and 
a centrifugal action are, thus, unceasingly maintained. The con- 
dition above stated necessitates a function for its fulfilment; and 
this function, absorption, now presents itself in the order of in- 
vestigation, that its relation to the physiological and pathological 
state may be determined. 

Absorption it is seen accomplishes different objects: it might, 
then, be inferred, a priori, that it is not a simple, single, and uni- 
form process. 

In the simpler animals of the lowest classes, whose structure is 
a single tissue of homogeneous nature, consisting of a single ele- 
ment; neither vessels, organs, or apparatus, for the execution of 
functions exist. The molecular elements of their structure, being 
every where the same, maintain, with each other, and with exte- 
rior matters, the same relations. Each part possesses within it- 
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self the conditions of its existence independent of any other. 
Aggregation and a determinate form, are the sole requisites of 
the animal organization. 

Placed in the media containing the elements of their being, 
each molecule attracts, or takes up, in a direct manner, and by 
its inherent powers, the supply necessary for animal existence. In 
such beings organs and functions are dispensed with: and ab- 
sorption is a property of the molecular structure, effected by a 
molecular action. But a structure similar to that of the simpler, 
exists in the more perfect classes of animals; it constitutes the 
basis, or first element of their organization, forming the web, as 
it were, of the organs: this molecular absorption, consequently, 
exists in them. 

In the more complex organizations, composed of different ele- 
ments and organs, and whose various portions possess relations 
with each other, and with external agents wholly dissimilar, sim- 
ple molecular absorption could not alone fulfil the various neces- 
sities of the being. Functions are, then, present, executed by an 
apparatus; and, for absorption, an especial structure, or set of or- 
gans, is superadded to the molecular absorption, without this last 
being superseded. 

In the human organization absorption is not, then, always an 
identical process. It partakes equally in the composition of the 
body, by conveying into it the materials of its structure; and in its 
decomposition, by taking up, for external elimination, the elements 
rendered effete and exhausted by vital processes. It may appro- 
priately, therefore, be divided into external and internal absorp- 
tion. The first is of two-fold character: first, as introducing into 
the economy, from the intestinal canal, the nutritive elements 
prepared by digestion; and 2d, as taking up exterior matters un- 
changed in their nature and properties. 

Internal absorption is likewise of two kinds: the absorption of 
lymph, or white fluids, performed by lymphatics; and of blood, 
or coloured fluids, executed by veins. In both these classes of 
absorption free or disengaged molecules on the surfaces of the 
tissues, or in the intimate texture of the organs, arc seized on, 
and conveyed into the sanguine apparatus, the common recepta- 
cle of the principles destined for nutrition, and for elimination. 
The movement of the absorbing system is concentric or centri- 
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petal — that of the sanguine is eccentric or centrifugal. The two 
systems are not in direct communication: at one extremity the 
heart is interposed between them; at the other, intermediate to 
the arteries, the veins and lymphatics, are the capillaries and the 
areolar, interstitial meshes, or spaces of the ultimate molecular 
structure, through which the fluids meander, as may be demon- 
strated by the microscope. 

Pursuing the course heretofore adopted, in examining the 
functions of the economy, a general outline of the apparatus exe- 
cuting absorption will be the first subject of consideration. 

Sect. I. — Apparatus of Absorption. 

The general view presented of the function of absorption indi- 
cates a diversified mode of action, and a varied apparatus. The 
elementary, or molecular absorption, is evidently a property of 
the structure in which it occurs, independent of special organs: 
it is. a molecular action. This is, probably, the rudiment, or the 
commencement of the absorption of the lymphatic vessels them- 
selves; but it is too recondite, and passes too deeply in the organ- 
ism to have its positive character clearly determined. This spe- 
cies of absorption exists in the cellular tissue, the serous and mu- 
cous tissues, the elastic fibrous tissue composing the vessels/as 
has been established by the experiments of M. Fodera and M. 
Magendie, and may be regarded as attached to all the solids. This 
species is very analogous to imbibition, and it explains the mode 
of action of many remedies whose effects are obtained by apply- 
ing them in the vicinity of the part modified by them. 

Absorption was for a long period, and until within a few years, 
supposed to be the exclusive office of the lymphatic vessels, or 
absorbents, as they were called. This system of vessels enters 
into the composition of nearly all the organs of the economy. It 
takes its origin from all the internal and external surfaces, and 
from the intimate, interior texture of the organs: it terminates by 
two central trunks, opening into the subclavian veins, close to 
the termination of the venous system itself in the heart. The 
vessels of this system anastomose infinitely, and their course is 
interrupted by numerous small bodies, called ganglions. 

The absorbent system has been separated into two divisions: 
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the chyliferous, cither mediately or directly communicating with 
the cavity of the small intestine, and terminating in the reservoir 
of Pecquet; and the lymphatics, arising from other surfaces and 
portions of the body, and finishing as already mentioned. This 
division is not founded on a difference in the structure of these 
vessels, but on the respective offices in which they are engaged. 

The lymphatics follow the course of the veins, and like them 
present two layers, one superficial, under the skin, and the other 
profound, accompanying the deeper vessels. They are furnished 
with numerous valves, formed by a duplication of their inner 
membrane, and placed at unequal distances. They are supplied 
with blood-vessels, and, probably, nerves, though they are not to 
be detected. 

The mode of origin of the lymphatics is yet a subject of con- 
troversy. Hewson and Monro believed they commenced with 
open orifices; but this is denied by Fohmann, who asserts, that in 
fishes he has observed their commencement to be in a cul-de-sac. 

It has been advanced by Professor Lippi, that he has succeeded 
in discovering direct lateral commi'nications by large trunks be- 
tween the lymphatics and veins. Fohmann declares that in this 
respect an error has been committed, and that veins were mis- 
taken for lymphatics: in this opinion he is sustained b}^ the ac- 
curate researches of Dr. Rossi, of Bologna, who has shown these 
supposed lymphatic vessels to be venous trunks. 

The ganglions are flattened, oblong bodies of various sizes, from 
that of a small millet seed to that of a bean : they occur at un- 
equal, but short intervals along the course of the lymphatics; are 
of a pale reddish-white colour, except in the lungs, where they 
are blackish, and yellow near the liver; they are seldom isolated, 
being generally placed in groups. 

The structure of the ganglions is not positively decided. They 
have been regarded as composed simply of lymphatics, infinitely 
convoluted. But the more general doctrine represents them as 
consisting of the lymphatics, convoluted, anastomosing together, 
and divided into cells in the manner of the veins of the penis. 
The vessels entering the glands are called afferent; those passing 
out, less numerous than the others, are named efferent. The 
ganglions are richly supplied with blood-vessels, both arteries and 

49 



3S6 APPARATUS OF ABSORPTION. 

veins ramifying between the small cells of its interior, somewhat 
analogous to the erectile tissues. It is asserted by Fohmann and 
Meckel, that a direct communication exists in the ganglions, be- 
tween the lymphatics and the veins, by which substances are in- 
troduced immediately into the circulation. This opinion is coun- 
tenanced by the smaller number of efferent than afferent vessels; 
and appears further to be established by the matter of injections 
into the lymphatics, passing in the ganglions into venous 
trunks; yet this circumstance must not be too exclusively relied 
on, as the force of the injection may cause an artificial communi- 
cation. 

The veins, before the discovery of the lymphatics, were sup- 
posed to perform the office of absorption. But, after the experi- 
ments of J. Hunter, all participation in this function was denied 
to them. Whatever may be the doubts entertained as to their 
concurrence in general absorption, they are the agents, unques- 
tionably, of absorption for the sanguine or nutritive humour from 
the spongy or areolar texture of the organs. 

The commencement of the veins is so deeply buried in the 
minute structure, as to be observed with difficulty. It is a com- 
mon opinion entertained by the physiologists of England and this 
country, that the veins and arteries are continuous, the one into 
the other, forming a closed system, and a direct unbroken circu- 
lation; This is certainly correct in some respects. In examin- 
ing the circulation by the microscope in diaphanous membranes, 
the blood can be seen to make a circuit, changing its course from 
a centrifugal to a centripetal direction, evidently passing from an 
artery into a vein. A very limited portion only of the circula- 
tion, however, exhibits this phenomenon; for the larger portion 
of it no direct return is apparent. The globules of the blood pass 
off in diminishing channels, until every appearance of vascularity 
ceases. They, then, move with great irregularity in various cur- 
rents, some with extreme velocity, others with a scarce percepti- 
ble motion, and without a positive direction. Many are arrested, 
and become fixed; and in parts where no movement was discerni- 
ble, currents of globules are suddenly formed, giving the appear- 
ance of a vascular structure. Such is the character of the last cir- 
culation, as it has presented itself to me, in repeated observations 
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made with the microscope. The circulation in this portion of it 
ceases to be conducted by vessels; it is clearly extra vasa, and is 
seated in an areolar and interstitial structure. 

The sanguine globules of this interstitial or areolar circulation, 
are reconveyed into the general or vascular circulation by the ve- 
nous radicles into which they are introduced by the process de- 
signated absorption. It is in this manner the veins absorb, or re- 
move the blood from the erectile tissues, when the excitement 
directing the blood into them has ceased; as in the penis, nipple, 
&c. It is this process, also, that disburdens inflamed and irritated 
parts of the blood effused by the congestion attending those states, 
and which often persists after their cessation. 

The precise structure of the venous radicles, too delicate, and 
too intimately woven into the minute structure, like the lympha- 
tic radicles, to be detected by our means of observation, remains 
unknown. Of the veins, the conductors of the absorbed fluids 
and refluent blood, it is unnecessary to add any further descrip- 
tion to that already given in the first part of this work. 

There is one portion, however, of the venous system meriting 
a particular notice: it is the vena portse, or the portal system. 
The blood distributed to the abdominal viscera for the purposes 
of nutrition and secretion, is collected into delicate capillary 
veins; these pass into larger branches, and, finally, form one large 
trunk. This trunk, entering into the liver, divides again into nu- 
merous branches, terminating in capillaries. It is perfectly clear 
that the movement of the sanguine fluid in this system cannot be 
accomplished by the impulsive action of the heart: neither is it 
effected by the veins proceeding from the various organs, or from 
the vena portse itself, nothing in their structure endowing them 
with a force of the kind. The movement of the portal blood 
must, then, be derived from the capillary extremities, or by a 
force impelling it on the one part, and attracting it on the other. 
The portal circulation throws light on the general venous circu- 
lation, and removes the necessity of calling into its aid the power 
derived from the contraction of the heart. 

The venous radicles of the mesaraic veins, forming part of the 
portal system, take their origin in the villosities of the intestines. 
Lieberkun, Meckel, and Ribes, by injecting these veins, have 
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filled the villosities of the intestinal mucous tissue, and have seen 
the substance of the injection ooze into the cavity of the intes- 
tine. The same circumstance occurs in injecting the lacteals; ex- 
hibiting nearly a similar origin to both these vessels. 

Sect. II. — Of Chyle and Lymph. 

Chyle is the fluid found in the lacteals, or chyliferous vessels, 
and thoracic duct, from two to four hours after taking food. It is 
formed from the nutritive elements, prepared by the digestive 
processes already described, and taken up from the cavity of the 
intestinal canal. Chyle is not the product of digestion, for it is 
not detected in the contents of the alimentary tube: its first ap- 
pearance is in the lacteals themselves, and it does not present its 
perfect characters until it has passed the mesenteric ganglions. 

The elaboration of chyle from its crude principles, derived from 
the products of digestion in the small intestines, is the function or 
office of the lacteals and their ganglions, and this fluid, or humour, 
acquires animal properties in its progress through this apparatus. 
According to the experiments of Emmert, Gmelin, Tiedemann 
and Vauquelin, the coagulability of the chyle, its reddish tinge, 
and its approach to the characters of blood, are in proportion to 
its advance towards, and along the thoracic duct. 

The chyle is not uniform, but varies in some respects, accord- 
ing to the nature of the food. It is always of a white or milky 
colour when animal, fatty, or oleaginous substances have entered 
into the diet. This appearance is due to the presence of oil in 
the chyle, for, when treated by sulphuric ether, which dissolves 
the oil, it becomes diaphanous. The chyle proceeding from ve- 
getable aliment is always transparent. 

Chyle, according to Marcet, formed of vegetable or animal 
food, presents other differences. The first contains more carbon 
than the second; it yields likewise much less sub-carbonate of 
ammonia; and its coagulum is less putrescent. Magendie states 
that the chyle from sugar contains less fibrin than that from flesh; 
and that the serum, coagulum, and fatty matter of the chyle, va- 
ries constantly, according to the nature of the food. Other dif- 
ferences, though they have not been made the subject of observa- 
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tions, doubtless exist, derived from the kind of aliment: food of 
a bad and innutritious quality cannot furnish good and whole- 
some chyle, and is often a source of disease. 

Colouring, odorous, and other adventitious matters mixed with 
the food, do not affect the chyle. The contrary was supposed to 
have been established by the experiments of John Hunter, who 
believed he had witnessed the colouring matter of indigo in the 
lacteals. But it has been shown by Drs. Lawrance, Coates, and 
Harlan, of this city, in their experiments on absorption, that, in 
this respect, that distinguished physiologist was deceived by an 
ocular illusion. It is now perfectly well determined by the ex- 
periments of M. Magendie, and others, that the chyle is not af- 
fected by foreign matters mixed with the aliment, or introduced 
into the intestinal canal. 

The lymph is less accurately known than the chyle. From 
the observations to which it has been subjected, it is represented 
as a transparent, colourless fluid; though it is said by some to 
possess a light rose tinge: it is viscous, and essentially albumi- 
nous. Its chemical composition exhibits some analogy with that 
of the blood: it coagulates, separating into a serum similar to that 
of the blood, and a coagulum. 

The origin of the lymph is not absolutely decided. M. Ma- 
gendie, who denies entirely lymphatic absorption, regards it in 
nearly the same view as the ancients. He believes it to be a 
portion of the blood returned back to the circulation through the 
lymphatics, as venous blood is returned through the veins. 
Lymph on this hypothesis is white blood. Many ingenious, and 
some forcible arguments, are deduced in favour of this opinion. 
It is not without foundation, but its error is in being too ex- 
clusive. 

Many tissues, in their natural state, do not admit into them 
red globules: their circulation consists entirely of white blood; 
their nutrition is derived wholly from white fluids; such are the 
serous, the fibrous, the cellular, the cartilaginous tissues, and, 
probably, the large portion of the medullary nervous tissue. Now, 
this portion of the sanguine nutritive humour constitutes, it is 
more than probable, the lymph; for, no other fluid approaches as 
closely to the blood in its characters, and is, consequently, as 
well adapted to vital actions. The white blood, or nutritive ha- 
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mour of the white tissues, and the lymph may, then, he regarded 
as the same fluid; and it is the office of the lymphatics to restore 
it back to the circulation. But while this is a specific oflic^f 
the lymphatics, it is not incompatible with a function of absorp- 
tion. It is singular that M. Magendie should have so strenuously 
contended for absorption by the veins as an addition to their of- 
fice in the circulation, and yet have excluded it wholly from the 
office of the lymphatics. The two systems of vessels possess so 
close an analogy, that functions of the same order may fairly and 
safely be attributed to them. 

The lymph may, then, be considered as derived from the ex- 
cess of the nutritive fluids of the white tissues returned into the 
circulation, and of the disengaged molecules of these tissues set free 
in the decomposing process of their renewal by nutrition. With 
it, will also be mixed extraneous matters, that may accidentally 
happen to be placed within the sphere of the white fluids. 

Sect. III. — Mechanism or Process of Absorption. 

The mode in which absorption takes place, has excited the cu- 
riosity, and embarrassed the ingenuity of physiologists to ex- 
plain. Various hypotheses have been devised for this purpose; 
few of them, however, pretend to any positive facts in their sup- 
port. It is generally supposed that the lacteals open into the in- 
testines by patulous orifices, and the chyle, entering into them 
by capillary attraction, is, then, transmitted by a contractile power 
in the coats of the lacteals. It is a conjecture of Bichat, that the 
orifices of the lacteals are endowed with a specific sensibility, 
which causes them to admit the chyle, and to reject all other 
matters. These are little more than supposititious conjectures, and 
very slight evidence to the correctness of any one of them can 
be adduced. Resort has been had to these explanations, as it ap- 
pears to have been generally admitted, that no other than physi- 
cal powers existed to produce the movements of the fluids. Other 
forces do exist, as will be shown; and, hence, the admission of 
those hypotheses is entirely unnecessary. 

The lacteals bear a very striking analogy to the roots of plants. 
These absorb from the soil the nutritive elements of the vegeta- 
ble, prepared by decomposition, or putrefactive fermentation: 
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those absorb the nutritive elements of the animal, from the intes- 
tinal canal, prepared by the process of digestion. The means 
adequate to the process in the one, it is a fair inference, are those 
employed in the other. Now, it is positively determined, the 
roots of plants have no vessels with patulous openings, but ter- 
minate in a cellular texture, named, by De Candcllefspongiole, 
with which are connected the lymphiferous vessels conveying 
the sap, or absorbed fluid, to the leaves. Capillary attraction, 
consequently, can have no participation in the process. As little 
influence also has contraction, or the principle, contractility, whose 
existence is assumed for .the purpose of this explanation, in pro- 
ducing the transmission of the absorbed fluids in the lymphiferous 
or sap vessels; for, some of these pass through the duramen, as 
well as the alburnum, which is dense, and can admit of no con- 
traction: they may be regarded nearly as inorganic tubes. Be- 
sides, M. Dutrochet has established most clearly by his experi- 
ments, that the power, impelling the movement of the sap, pro- 
ceeds from the spongiole. This power possesses great force; the 
experiments of Hales, corroborated by those of Mirbel and Chev- 
reul, show that, in the vine, it is capable of raising a column of 
mercury from twenty-nine to thirty-three inches above its level. 
Now, the spongiole is too delicate in its structure to display a force 
of this kind by its physical properties, and it must proceed from a 
source, wholly unconnected with physical powers. 

The absorption of fluids, and their movements in the vessels of 
plants, being shown to proceed from other sources than capillary at- 
traction and vascular contraction, the same force, and mode of ope- 
ration, are fully adequate to the actions in the lacteals of animals. 

This force M. Dutrochet has demonstrated by a consecutive 
series of experiments and deductions, happily conceived, and phi- 
losophically arranged,* to be an electric phenomenon, and to have 
existence whenever vesicles, pouches, or sacks, either animal or 
vegetable, containing a fluid, are in contact with a fluid of less 
density : the last is then constantly introduced within the vesicle or 
pouch, and, if a tube be attached to this, will rise in it to a consi- 
derable height. This power M. Dutrochet has named endos- 

• L' Agent Immediat du Mouvement Vital, &c. Par M. H. Dutrochet. 
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mose* The experiments of Dutrochet have been repeated and ex- 
tended at my suggestion by Dr. Togno, of this city,t who has 
verified their accuracy. It is besides well known, that galvanic 
currents are capable of transporting, not only fluids, but even so- 
lid substances through pervious tissues. 

We arrive thus at the evidence of the existence of a force, ca- 
pable of producing all the phenomena of absorption, the pro- 
gression of the lymph and chyle, and of the capillary circulation, 
without having recourse to the hypothesis of capillary attraction, 
and a contractile power in capillary vessels. We have, in addi- 
tion, the demonstration that this force can be brought into ac- 
tivity in organized tissues, producing the absorption and adfluxion 
of fluids; and we have established, consequently, the very strong 
probability, that the introduction of the sap, and its circulation in 
plants, and of chyle, and its progression with that of the lymph 
in animals, are accomplished by this force, and in a manner ana- 
logous to artificial endosmose. 

In the present state of our information, it is not prudent to ad- 
vance beyond the simple indication of the agent, which, strong 
probabilities justify us to believe, accomplishes absorption; and 
the general manner of its performance. The minuter details must 
be left to future periods, when they will be placed within the 
reach of explanation, from the facts evolved by profounder ob- 
servation, multiplied experiment, and more extended research. 
The cultivation of electro-dynamics, developing a knowledge of 
their forces, and their application to physiological phenomena, 
will, I do not question, clear the path of the medical philosopher 
of a large portion of the difficulties that now impede his pro- 
gress, and render that clear and explicit which is now dark and 
confused. 

A question much agitated within a few years, and yet awaiting 
a decision, is venous absorption. M. Magendie would restrict 
general absorption exclusively to the veins, while many continue 
to believe, with J. Hunter, that the lymphatics alone are the 
agents of absorption. The majority of sound physiologists are, , 

* 'EiJiv, within; ao-^oc, impulse. 

f Experiments on Endosmose and Exosmose. American Journal of the Me- 
dical Sciences, May, 1829. 
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however, disposed to admit this function to be exercised by both 
systems of vessels; and this inference might, a priori, have been 
drawn from the similarity in the structure of the two, their close 
connexion, and the analogy of their offices. In the brain anato- 
mists have been as yet completely foiled in detecting lymphatics, 
and if they do not exist there, the absorption of the arachnoid 
fluid, &c. must be effected by venous radicles. 

Those who deny venous absorption, in order to avert the force 
of the experiments of Magendie, and his supporters, allege the 
existence of very short and minute lymphatics, communicating 
with the small veins at their commencement, and in the lympha- 
tic ganglions, through which foreign substances gain an imme- 
diate admission into the veins. Fohmann asserts he has detected 
absorbents of this kind. This species of anastomosing between 
the veins and the lymphatics at their commencement, counte- 
nances a conjecture entertained by some, that the two systems of 
vessels have a common origin, and are distinct only when formed 
into vessels. By this arrangement, water, foreign substances, and 
those matters not intended to be assimilated, but to be rejected 
by the emunctories, are immediately introduced into the veins; 
while chyle and lymph, designed for nutritive processes, are car- 
ried into the general lymphatic system, subjected to the actions 
of the ganglions, and are advanced in a state of assimilation, 
when they have reached the venous system. A view of this kind 
has been proposed by Dr. Geddings, of Charleston, S. C. in a well 
written essay on Absorption, in the Philadelphia Journal of the 
Medical and Physical Sciences, Vol. XIV. He, however, argues, 
that the separation takes place in the ganglions. 

It is very certain, from the concurrence of reiterated observa- 
tion and experiments, that, during the absorption of chyle by the 
lacteals, water, alcohol, and other matters, are not taken up by 
them. These substances cannot be detected in the chyle, while 
their presence is readily verified in the mesenteric veins. This 
: act explains the rapidity with which drinks, &c. are discharged 
rom the bladder, or detected in the urine, without resorting, 
vith Sir Everard Home, to the violent conjecture of a direct 
ommunication between the stomach and bladder; or the equally 
orced explanation of Darwin, of an inverted action of the ab- 
orbents. 

50 



394 PATHOLOGICAL STATE 

The cellular tissue and lymphatic system have a greater pre- 
dominance in infancy and in females, than in riper age anil in 
males. They have, consequently, an acute susceptibility, and 
are exceedingly liable to assume a morbid state in early life and 
in women. This disposition is lost with advancing years, and in 
age these tissues diminish in their relative proportion to the 
others: their diseases are, then, rarely met with. 

The activity of absorption appears to hold a relation with the 
state of the circulation. When the vessels arc plethoric, absorp- 
tion languishes; and it acquires great activity by the diminution 
of their contents. This fact is fairly established by the experiments 
of Magendie, who found an artificial plethora, produced by inject- 
ing water into the veins, to prevent the poisoning of nux vomica 
inserted under the skin; and which ensued in shorter periods, ac- 
cording to the quantity of blood abstracted by bleeding. From this 
circumstance is seen the propriety of preceding the exhibition of 
those medicines whose effects proceed from their absorption, with 
depletion or abstinence. The same means should also be resorted 
to when it is desired to bring the absorbent functions into action 
in the treatment of disease; as the removal of indurations, tu- 
mours, effusions, &c. 

Absorption, when it is languid or suspended, may be roused 
into activity by the direct application of excitant means. In this 
way the congestion caused by inflammation, and which often per- 
sists after the inflammatory action has subsided, is speedily dis- 
sipated by stimulants directly applied. This is seen in conjunc- 
tivitis after the acute stage has passed: any stimulant almost ap- 
plied to the conjunctiva will remove the congestion which alone 
remains. Indolent white tumours, and enlarged ganglions, when 
no sanguine irritation exists, are also frequently dissipated by 
irritating applications, as of iodine, and its preparations, &c. 

Sect. IV. — Pathological Stale of the Function of Absorption. 

The pathology of the absorbent system and function is far 
from having attained the precision and development that are de- 
sirable. Our information on this point is imperfect and obscure, 
and the etiology of their affections must prove unsettled and un- 
satisfactory, until our knowledge of the function itself be more 
definite and enlarged. 
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The lymphatic system is endowed with feeble sympathies, 
and is not very readily disordered by transmitted irritations of 
remote organs, except in those of a highly lymphatic tempera- 
ment. 

The diseases of the lymphatic system are of two different or- 
ders, that have not, heretofore, been properly discriminated. The 
one is the inflammation or sanguine irritation of the lympha- 
tics and ganglions, analogous to inflammation in any other tissue, 
and affecting the mode of their nutrition: the other is disorder of 
its functional actions, affecting the mode or performance of its 
absorbing and its assimilating actions, or simple lymphatic ir- 
ritation. 

The principal source of the inflammation of the lymphatic sys- 
tem, are impressions on the surfaces in which its radicles are 
seated, or irritations excited in those surfaces: it may also pro- 
ceed from offending causes introduced by absorption. 

The functional disturbances producing lymphatic inflammation 
depend chiefly on the predominance of the cellular and lymphatic 
tissues, and an excess of lymphatic fluids. With this state con- 
stantly exists extreme susceptibility of the capillaries and struc- 
ture connected with the lymphatic circulation, and which, conse- 
quently, suffers with facility aggressive impressions. 

The inflammation orsanguine irritation of the mucous tissues, 
very rarely fails to be extended into the lymphatics arising from 
them. This fact was announced by Bichat, but has received 
much greater elucidation, and been placed in a more conspicuous 
light, by the researches of M. Broussais. The enlargement of 
the mesenteric ganglions, the result of their too active nutritive 
actions, and their suppuration, are always the consequence of en- 
teritic irritation. This condition of those ganglions has been re- 
garded as a specific disease, and as interfering with nutrition, by 
preventing the absorption of chyle. The emaciation of the pa- 
tient is not, however, a consequence of any obstruction in the 
ganglions, as is supposed, for injections pass them with facility. 
It is to be accounted for by the imperfect chylosis, or production 
of chyle, the process of which is interrupted by the irritation of 
the digestive mucous tissue; by the disorder attending on absorp- 
tion, caused by the morbid state of the mucous tissue in which 
the lacteals arise; and by the defective assimilation produced by 
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the inflammation* of the lacteals, and especially the mesenteric 
ganglions. 

Inflammation, and especially, ulceration of the skin, is a com- 
mon cause of inflammation in the lymphatic ganglions in the vi- 
cinity of the part affected. The neighbouring lymphatics will be 
seen inflamed, marked by a red streak on the skin, painful and 
hard to the touch; and the ganglions will become tumefied and 
suppurate. In this way are buboes formed by ulcers on the penis, 
by inflammation of the urethra, and by inflammations on the 
toes, &c. 

The sanguine irritation, or acute inflammation of the lympha- 
tics, is well characterized by the usual evidences of inflammation. 
They are red, tumefied, and painful. The ganglions, when in- 
flamed, enlarge rapidly, become acutely painful, and suppurate 
easily. The tumefaction is confined chiefly to the gland, is hard 
and resisting, painful on pressure; it is generally well defined, 
and when advancing towards suppuration, the skin is of a clear 
red. The suppuration usually consists of laudable pus. The 
inflammation of the lymphatic ganglions occurs in those of the 
sanguine temperament. 

A very different condition is frequently produced in those of 
the lymphatic temperament, and by the very same causes which 
have given rise to the preceding form of inflammation in the san- 
guine. The tumefaction is diffused around the ganglion, is doughy 
to the feel, but sometimes hard; it is but little painful, though in 
the nervous, and when renitent, it is occasionally sensible; and 
the skin is generally white or but slightly reddened. A sense of 
fluctuation is often perceptible, leading to a supposition of a col- 
lection of pus; yet, if a lancet be introduced no pus is evacuated; 
blood mixed with lymph alone follows the puncture, and when 
the blood has ceased to flow, there is frequently a discharge of 
lymph solely. Purulentsuppuration never,or certainly very rarely, 
takesplace in thisspecies of irritation, which is theproper lymphatic 
irritation. In these cases the irritating cause occasions a lymphatic 
congestion. The white fluids being most abundant, and their ap- 
propriate vessels and tissues the most susceptible, the pheno- 
mena of irritation are manifested in them, as in the sanguine it is 
manifested in the red fluids, their vessels and tissues. The lymph, 
or white fluids, are determined towards the seat of irritation, ab- 
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sorption is suspended, and a lymphatic congestion ensues, pre- 
cisely in the manner that red blood, in the sanguine tempera- 
ment, accumulates around the point of irritation, and produces 
sanguine congestion. Instances of this kind I meet with constantly 
in individuals highly marked by the lymphatic temperament. 
I had a female patient, a married woman, affected with gonorrhoea 
by her husband, whose left groin, and a large portion of her ab- 
domen presented this state of lymphatic engorgement. It is pro- 
duced sometimes by chancres; I have seen it follow a furunculus 
on the thigh; and many cases of it caused by exposure to cold. I 
.have known surgeons who misunderstood its character, and who 
insisted on its syphilitic origin in such instances. 

The chronic state of this form of irritation in the lymphatic 
tissues and circulation, constitutes scrofula, and gives origin to 
tubercles in the lungs and other organs, and to scrofulous tumours 
in the neck, groins, &c. 

It is highly important to make the discrimination between the 
sanguine irritation of the lymphatics, and this last form. For, 
while poulticing and warm fomentations give relief in the first, 
and promotes a healthy suppuration, in the last or simple lym- 
phatic irritation, they enlarge and extend the swelling, increasing 
the lymphatic congestion and effusion of white fluids, and render- 
ing the disease more inveterate. 

M. Broussais has recognized this form of irritation, which he 
names sub-inflammation. He has not, however, explained its 
phenomena, or appeared to understand the mode of their produc- 
tion. He further makes no discrimination between its acute and 
chronic degree, and does not sufficiently distinguish between it and 
the sanguine irritation or inflam mation of the lymphatic vessels and 
ganglions. The acute state of it does not appear to have struck 
his attention, and his observations are, as far as I have seen, con- 
fined solely to the chronic degree. 

From not enlarging on the nature of the phenomena of lym- 
phatic irritation, or sub-inflammation, as he terms it, some of his 
pupils reject it as unfounded. This is the case with M. Begin. 
The objections of this gentleman turn on two points: the first is, 
that the anatomical disposition of the lymphatic vessels must 
cause their fluids to flow from the periphery to the centre, and, 
consequently, cannot admit the congestion, or a radiatory con- 
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vergence and accumulation of lymph towards an irritated point, 
as occurs with red blood: and second, that on anatomico-patholo- 
gical examination, the evidences of inflammation arc found as in 
other tissues. 

The first of these objections is founded on an entire miscon- 
ception of the lymphatic system, and of the phenomena of its ir- 
ritation. The lymphatics are the returning vessels of the lymph, 
or white blood, as the veins are the returning vessels of the red 
blood. The lymphatics absorb the white blood from the capilla- 
ries and areolar tissue, into which it alone penetrates in a natural 
state, as the veins absorb the red blood from the capillaries and 
areolar tissues in which it circulates. The lymphatic trunks arc 
no further concerned in the phenomena of lymphatic irritation, 
than the veins are in sanguine irritation or inflammation. Lym- 
phatic irritation is seated in the lymphatic capillaries, and the 
tissues in which white fluids alone penetrate, in the same man- 
ner as inflammation is seated in sanguine or red capillaries, and 
the tissues nourished by red blood. The lymphatic trunks or 
vessels are foreign to lymphatic irritation, as the venous trunks 
or vessels are foreign to inflammatidh or sanguine irritation. It 
would be as valid an objection to the existence of sanguine irri- 
tation, that the veins do not admit a retrograde course of their 
fluids, as it is to lymphatic irritation, that the lymphatics do not 
suffer a retrocession of their fluids. The first objection of M. Be- 
gin is, then, invalid; possesses no cogency, being founded on a 
misconception of the phenomena composing lymphatic irritation, 
or the sub-inflammation of Broussais. 

His second objection is equally destitute of weight. It arises 
from confounding the sanguine inflammation of the lymphatic 
ganglions, always developed in the advanced progress of their 
diseases, with simple lymphatic irritation. Besides, lymphatic 
irritation is not necessarily connected with enlarged lymphatic 
ganglions. They are often inflamed independently of any affec- 
tion of the lymphatic capillaries, and these sometimes manifest 
the characters of their peculiar irritation, while the ganglions re- 
main unaffected. 

Lymphatic irritation is productive of various morbid changes 
in the lymph or white blood, and in the mode of nutrition of the 
white tissues. The most common production of this kind arc ta- 
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bcrclcs, developed with so much facility in the lungs, compress- 
ing and destroying their tissue, in those endowed with the lym- 
phatic temperament. Tubercles, though more frequently formed 
in the lungs than in other organs, are found in most of the tis- 
sues. Next to the lungs the serous membranes are most fre- 
quently their seat, but they occur in almost every portion of 
the animal structure. 

The nature and production of tubercles have been subjects of 
constant discussion. Bayle and Laennec, with very little evi- 
dence to support their opinions, regard them as possessing a dis- 
tinct vitality from the surrounding tissues, which have no share 
in their production; and that they are a species of morbid orga- 
nized tissue. Baron, on grounds no stronger, supposes them to 
be, in their origin, a species of hydatids, subsequently becoming 
concrete and converted. into tubercles. These opinions are not 
entitled to weight, being little more than bare conjectures. 

Tubercles do not exhibit, according to Gendrin, the globules 
of fibrin, or of true pus, but yield albumen on examination. They 
occur most readily in those of the lymphatic temperament, in 
whom the white tissues, and the lymphatic fluids, (which are al- 
buminous,) are predominant, and in their commencement, con- 
trary to the assertion of Laennec, they are fluid, or of a soft con- 
sistency. Tubercles are, then, it is most probable, a species of 
lymphatic pus, or a morbid secretion resulting from an irritation 
in the lymphatic vessels and tissues in which the white fluids 
circulate; and whose characteristic property is to assume the con- 
crete state. 

The opinion in respect to their production, entitled to most 
consideration, and which I have found in my researches sustained 
by observation, is that of M. Broussais. This distinguished pa- 
thologist places their seat in the white capillaries and lymphatic 
ganglions, and attributes them to an irritation developed in those 
tissues. This irritation of the white capillaries is frequently ex- 
cited by sanguine irritation or inflammation in adjacent tissues. 
Inflammation, for instance, of the bronchial mucous membrane, 
will give rise to the formation of tubercles in the parenchyma of 
the lungs. 

The irritations of both sets of capillaries, the red and the white, 
arc often also concurrent, as is seen in some cases of pneumonic 
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inflammation, in which tubercles are developed amidst the altera- 
tions of structure proceeding from sanguine irritation. M. Brous- 
sais has not sufficiently distinguished between the two irri- 
tations to render his meaning clear and distinct. Hence, Laen- 
nec, Gendrin, and Louis, who oppose his views, found their ob- 
jections entirely on grounds irrelative to the question. Their 
arguments turn entirely on sanguine irritation or inflammation, 
as the proximate cause of tubercles, while it is only asserted to 
be one of the occasional or exciting causes of lymphatic irrita- 
tion, the proper proximate cause of the formation of tubercles. 

The lymphatic capillaries, the white tissues, and the albumi- 
nous fluids, are the subjects of other morbid formations, a conse- 
quence of irritation provoked in them, and giving rise to a per- 
verted mode of nutrition — such are scirrhus, encephaloid tu- 
mours, and other morbid formations of a cancerous nature. 

Absorption we have presented as a function equally exercised 
by the veins and lymphatics, and intimately concerned in the 
nutritive movements of the fluids, or the circulation, as it is ge- 
nerally termed. If this view of the function be admitted as cor- 
rect, it must enter as an element into the morbid states of the cir- 
culation, or the movements of the fluids. In inflammation a stasis 
of the fluids exists, they accumulate in the part where this state 
has been excited, and a congestion is produced. This condition 
does not arise from any difficulty in the direct circulation, or 
that where the blood passes immediately from afferent or arterial 
into efferent or venous vessels, for the veins proceeding from an 
inflamed part are distended with blood, and fill up rapidly if the 
blood be pressed out of them. The congestion, then, must pro- 
ceed from the suspension of absorption by the venous radicles, 
the mode in which the blood is returned back into the general 
circulation from the capillary and interstitial, or areolar circula- 
tion. This circumstance has been overlooked in all the theories 
of inflammation, yet it appears to me to constitute one of its es- 
sential characters. 

The defect of venous absorption frequently subsists after the 
first period of irritation has passed away, and the congestion, or 
blood stagnating in the tissue, continues from this cause. The 
application of an excitant in this state, by awakening absorption, 
occasions an almost immediate disappearance of the redness and 
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tumefaction that have remained persistent after the cause inducing 
them had ceased. This passive condition is often confounded 
with the active period of inflammation, and those who do not 
understand the different phenomena comprehended under the 
term inflammation, are led into false conclusions, and sometimes 
most erroneous practice, from the fact above stated: they sup- 
pose it an evidence that inflammation can be cured by excitants, 
and are induced to resort to their employment in the active pe- 
riods of inflammation; a practice fraught with great hazard to the 
integrity of the organs and life of the patient. 

The same. defect of absorption occurs in simple lymphatic ir- 
ritation, and the congested lymphatic humours collect and stag- 
nate in the tissue where the irritation is developed. Hence pro- 
ceeds the tumefaction, generally colourless, that attends it, and 
the lymphatic fluids which issue when an opening is made. 

The collection of serous fluids constituting the various forms 
of dropsy, has been attributed to defective absorption in the lym- 
phatics, independent of any inflammatory action. It was sup- 
posed that an equilibrium existed between the exhalation of the 
serous sacs and cellular tissue, and the absorbing function of the 
lymphatics, and that a loss of power in these last, suspending 
their function, was sufficient to cause an accumulation of the ex- 
haled fluid, and to form dropsical collections. This doctrine is, 
however, a pure hypothesis, and is not substantiated by any po- 
sitive facts. In the experiments of Munro and of Dupuytren, who 
secured the thoracic duct in animals by ligatures, no dropsical 
swellings were induced by the suspended function of the lym- 
phatics. Sir Astley Cooper has recorded a case of obliteration 
of the thoracic duct, in which also no dropsical collections had 
occurred; and the same circumstances have been observed by M. 
Andral, the younger. 

On the contrary, ligatures on the veins, and obliterations of 
those vessels by the inflammation of their lining membrane, an 
occurrence by no means rare, are invariably productive of drop- 
sical effusions, showing that the serous portion of the sanguine 
fluid is absorbed and returned into the circulation by veins, and 
not by lymphatics. From the defects of absorption, by the obli- 
teration of the cavities of venous trunks, or other causes impeding 
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the transmission of the blood through them, dropsies may fre- 
quently be induced; but the most usual proximate cause is in- 
flammation of the serous sac, or the cellular tissue, in which the 
effusion exists. 

The milk leg, as it has been termed, or phlegmasia alba dolcns, 
succeeding so frequently on parturition, it would appear from re- 
cent examinations, proceeds from inflammation of the large 
trunks of the veins obliterating their cavities by the formation of 
coagula or fibrin. In this disease the cellular membrane of the 
affected limb is distended with a sero-albuminous fluid, causing a 
dense tumefaction: absorption would appear to be suspended by 
the loss of function in the veins. 

Absorption may deviate from its normal state by its too great 
activity. It occurs as a symptom in different diseases, but cannot 
be regarded as a distinct affection. In fevers emaciation is ra- 
pidly produced by the absorption of the fat and cellular fluids; 
but in chronic affections every portion of the structure is wasted, 
even to the substance of the bones, constituting atrophy. I wit- 
nessed a case of atrophy attended with severe pain in the extre- 
mities and the trunk, and with extreme tenderness to pressure. 
The appetite was good, the nutrition abundant, and the gastric 
digestion free of embarrassment. The wasting of the frame, not- 
withstanding, gradually progressed, and arrived at the last possi- 
ble extent. After death chronic inflammation and ulceration of 
the lower bowels were found to exist, but, from the regularity of 
the alvine discharges, and their natural appearance during the 
earlier periods of the disease, it is doubtful whether they did not 
occur only a short time previous to its close. 

Absorption, composing part of the complex phenomena of 
which nutrition consists, enters into the deviations disturbing the 
order of this function. In a healthy state, a certain equilibrium 
is maintained between the processes of composition and decom- 
position composing the nutritive function. It is not uncommon 
for this equilibrium to be lost, and the balance be directed to the 
one side or the other without a positive perversion of the func- 
tion: when the process of composition possesses the ascendancy, 
nutrition is in excess, and hypertrophia prevails; when decom- 
position and absorption obtain the superiority, atropia, or the 
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wasting of the solids, is the predominant phenomenon. In a 
morbid condition, perversion of the function ensues, and absorp- 
tion, when unduly active, occasions thinning, softening, ulcera- 
tion, and other modes of the destruction of the tissues. 



CHAPTER III. 

Function of Respiration. 

The humours or fluids of chyliferous, venous, and lymphatic 
absorption, reunited in the right cavities of the heart, or the 
moving organs of the black blood, are destined to the formation 
of the especial nutritive humour, or arterial blood, from which 
immediately proceed the nutrition, and most of the secretions of 
the animal economy. 

Their conversion into blood, or hematosis, is accomplished in 
the pulmonary apparatus into which they are propelled by the 
contraction of the right ventricle, and by the function of respira- 
tion, of which the lungs are the organs. 

This conversion of the nutritive element, or the humours of 
absorption into blood, or the nutritive humour, is effected by the 
absorption of a principle of the atmosphere, oxygen, and the ex- 
cretion of some component elements of the organization, princi- 
pally carbon. 

The reciprocal action between oxygen and the nutritive ele- 
ments, is a process essential to the production and continuance of 
vital phenomena. Without this, action they are never developed, 
and they terminate when it is suspended. This law is universal 
— no exception to it exists. It prevails in the simplest and rudest 
form of organization, as fully as in the more complicated and 
perfected. This action is the completion of the series of pro- 
cesses to which the nutritive elements contained in the aliment 
undergo, adapting them to become organized matter, and endow- 
ing them with the susceptibility of manifesting vital phenomena. 
Respiration and the function of hematosis must, consequently, be 
intimately associated with the digestive functions, and a corres- 
pondence or relationship must exist between them. 
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The methods by which respiration is effected, like those ac- 
complishing digestion, are exceedingly diversified. Nature de- 
lights in variety. Every order of beings presents some particu- 
larities in the same functions, as well as in their form and struc- 
ture. In the animals of simpler organization, into which the nu- 
tritive elements enter by direct absorption, the atmospheric air 
is introduced in the same manner to exercise its influence. Re- 
spiration, like digestion, if the terms can be applied, is with tlicm 
a species of imbibition, and takes place on the external surface. 
Every portion of the structure is the seat of the mutual action 
of the nutritive elements and oxygen, essential to vital suscepti- 
bility, and each portion possesses, consequently, in itself, the re- 
quisites of its existence. But in those beings provided with a 
distinct surface, or separate organs for digestion, or the prepara- 
tion of the elements of nutrition, a distinct surface or particular 
organs are provided for the reciprocal action of those elements 
and oxygen, and the function of respiration, and a respiratory ap- 
paratus, are developed and complicated exactly in proportion to 
the development and complication of the apparatus and function 
of digestion. Thus, in the animal reign, respiration is accom- 
plished through spiralces and tracheae, ramifying together with 
the tubes conveying the nutritive fluid proceeding from diges- 
tion, and introducing the atmosphere into the interior structure; 
or by gills of various form in those constantly immersed in a 
fluid; or by lungs in the animals of higher order: and in vegeta- 
bles of the more perfect kind by leaves. 

Notwithstanding the exceeding diversity of the means em- 
ployed by nature, the essential feature of respiration is the same 
in all, and is similar to the process as it exists in the simpler ani- 
mals, that is, an absorption of oxygen, and its action on the nu- 
tritive elements, converting them into the nutritive or sanguine 
humour for the purposes of nutrition. 

The dependance of vital phenomena on the respiratory func- 
tion, is not equally absolute in all beings. The simpler animals 
are capable of surviving its suspension, or, what is the same 
thing, the deprivation of oxygen, for considerable periods of dif- 
ferent length; but, in the more perfect animals, this dependance 
is immediate, and is proportionate to the rank of the being in the 
animal scale. 
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lu man, and all animals of warm blood, respiration cannot be 
interrupted beyond a few moments without causing a total cessa- 
tion of vital phenomena. In them, the lungs become, like the 
brain, a centre of vitality, whose integrity is a requisite for the 
soundness of the organization; and respiration is a vital function, 
whose unceasing action is indispensable to the- maintenance of 
all the other functions of the economy. 

In investigating the connexion of this function with physiolo- 
gical phenomena, and the pathological state, the plan heretofore 
pursued, with the functions previously discussed, will be continued. 

Sect. I. — Apparatus of Respiration. 

The apparatus of respiration, or the anatomical organs appro- 
priated to the performance of this function, are numerous, and of 
very different kinds. A variety of organs are made subservient 
to its accomplishment, none of which can be dispensed with ; a de- 
fect in any one of them is attended, according to the importance of 
the part it fulfils, with greater or less impairment of the function. 

The apparatus of respiration consists of the air passages, (the 
nostrils and mouth, the fauces, larynx, and trachea;) the thorax ' 
and muscles executing the mechanical motions of respiration; the 
nervous organs governing these movements; and the lungs, the 
immediate seat of the actions or changes accomplished, the end of 
the function. 

§ 1. The Air Passages. . 

The air passages transmit the atmospheric air into and out of 
the lungs. It enters and issues by the nostrils, opening poste- 
riorly into the fauces, but when the passage of the nose is ob- 
structed, the mouth, equally communicating with the fauces, gives 
it admission and exit. By this provision of a double entrance for 
the air into the respiratory apparatus, numerous accidents are 
avoided: respiration by the mouth alone, is, however, always 
painful and embarrassing. When the admission of air into the 
lungs is obstructed by mechanical obstacles, as by the engorge- 
ment of the lungs in acute pneumonia, effusions in suffocating ca- 
tarrh, occlusion of the glottis in croup, and of the smaller bron- 
chial tubes in some forms of asthma, the nostrils are instinctively 
expanded to their utmost, and dilate forcibly with each inspira- 
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tory effort. The object is to increase the volume of air, and to 
facilitate its passage, in order to obviate, as far as possible, the 
threatened suffocation. Except in asthma, the active movements 
of the nostrils in respiration, are always a sign of most unfavoura- 
ble atfgury, indicating extreme danger to the patient. 

The posterior fauces are a common passage for the purposes of 
deglutition and respiration, giving admission to food into the 
oesophagus, and of air into the larynx. In the office of respira- 
tion they are nearly passive, but inflammation, causing tumefac- 
tion of the lining mucous tissue, effusions into its substance, or 
suppuration beneath it, enlargement of the tonsils, and excessive 
swelling of the root of the tongue, by filling up this cavity, often 
occasion great obstruction to respiration, and may even produce 
death from suffocation. 

The larynx is the organ of the voice, and has already been de- 
scribed. (Part I. Chap. VII. § 5.) The structure calculated to 
render the larynx perfect, as a vocal instrument, interferes with, 
and injures its fitness for respiration. The rima glottidis, so es- 
sential in the production of vocal sounds, by its narrowness, is 
rendered exceedingly liable to be obstructed. This occurs in 
croup, from the exudation of coagulable lymph on the surface of 
the mucous membrane, lining the aerial passages, and in oedema 
of the same tissue. Foreign bodies may also become entangled 
in the larynx, or enter the trachea, and are prevented from being 
expelled by the narrowness of this aperture; and, in consequence, 
prove highly disturbing to the function of respiration, or may 
induce suffocation. Injuries to the recurrent nerves, by para- 
lyzing the muscles of the larynx, that, impart to it a movement 
coincident with inspiration and expiration, entail the same result. 

The mucous membrane of the larynx, when inflamed, main- 
tains an incessant irritation, exciting cough. Ulceration is a fre- 
quent consequence, and the mechanical efforts of coughing, tend 
to perpetuate the disease. Hence arises the incurability of the 
affection. The function of the lungs is more or less disturbed by 
the violence and constancy of the coughing, and ultimately they 
become involved in the disease. 

The trachea is intended expressly for the transmission of the 
atmospheric air into, and from the lungs, for which it is perfectly 
adapted. The mucous membrane lining it, when inflamed in 
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early life, very frequently throws out on its surface a secretion 
of coagulating lymph, forming a dense membrane, which becomes 
a source of serious embarrassment to the function of respiration. 
It is compressed also by tumours developed in the neck; by 
aneurisms; and, as I have witnessed in two instances, by diffused 
suppuration in the cellular tissue of the neck; all of which en- 
danger the production of asphyxia. 

§ 2. The Thorax. 

The thorax is the bony case placed between the neck and ab- 
domen. It contains the important vital organs — the heart, large 
vessels, and lungs. By its construction it is made to subserve for 
the defence of these viscera against injuries, for free movements 
necessary in the performance of respiration, and to accommodate 
itself to the motions of the body. These different objects are ad- 
mirably accomplished by the manner in which it is arranged. 

The thorax is composed of the vertebral column or spine pos- 
teriorly, of the sternum anteriorly, and of the ribs on the sides. 
To these are added muscular parietes, between the ribs, filling up 
their interstices, and the muscular septum, the diaphragm, di- 
viding it from the abdomen. 

In the movements of respiration, the vertebral column, or ra- 
chis, is a fixed point on which the ribs move in the acts of inspi- 
ration and expiration. The ribs are articulated to the vertebras 
by an extremity covered with cartilage, received into a facet like- 
wise covered with cartilage. At the sternal extremity they are 
not united immediately to the sternum, but are connected by the 
intervention of elastic cartilage. By this disposition of the ribs, 
great facility of motion is acquired, combined with a power to 
resist violence. If the union of the ribs and sternum was direct 
and solid, they would be liable to fracture whenever exposed to 
a violent concussion, and the chest could not be largely expanded, 
as is requisite in very active exercises, and powerful exertions. 
The elasticity derived from the cartilages, is, moreover, a very 
considerable aid in expiration, especially when great debility of 
the muscular system prevails. In advanced age, the cartilages 
connecting the ribs with the sternum are ossified, and their elas- 
ticity has disappeared. A certain degree of restraint is then experi- 
enced in their movements, preventing the expansion of the chest, 
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for the reception of the increased quantity of blood thrown into 
the lungs by an augmented velocity of the circulation. From 
this circumstance proceeds the incapacity for active exertions in 
advanced life: and it proves a source of danger, at that period, in 
all diseases imparting additional rapidity to the circulation. 

The movements of the. thorax in respiration are effected by dif- 
ferent muscles, which may be divided into two classes: the pro- 
per muscles of respiration, engaged in the performance of ordi- 
nary respiration; and the accessory, or those only called into ac- 
tion at certain times, and in particular emergencies. 

The movement of inspiration consists in the elevation of the 
ribs, and the depression of the diaphragm. Haller supposed the 
ribs were elevated successively from above downwards, the first 
rib being a fixed point; but it is now generally conceded with 
Magendie, that the ribs are all elevated at the same moment; and 
the consequence of this motion is to enlarge the thorax in its an- 
teroposterior, and lateral diameters; while the sinking of the dia- 
phragm augments its cavity from above downwards. The lungs 
contained within the thorax follow this movement, for they are 
always in contact with the parietes of the thorax. 

Inspiration is ordinarily performed by the sinking of the dia- 
phragm, and a gentle elevation of the ribs, and it varies very con- 
siderably in its extent, determined by various circumstances. It 
may be accomplished by the diaphragm alone, as is seen in severe 
cases of pleuritis, pleurodynia, &c; or by the ribs alone, as oc- 
curs in violent peritonitis. In forced inspiration the ribs are very 
considerably elevated. 

The movements of the thorax in expiration are the reverse of 
those producing inspiration. The ribs are depressed, shortening 
the antero-posterior, and lateral diameters, and the diaphragm 
rises. The cavity of the thorax is thus diminished, and the lungs 
within it compressed. 

These movements are in part passive, being caused by the elas- 
ticity of the cartilaginous extremities of the ribs, pressing them 
downwards when the muscles relax; and in part active, especially 
in forced or laboured expiration, being effected by the contrac- 
tractions of particular muscles. 

The thorax has an operation in respiration analogous to that of 
a bellows; its expansion causing the air to enter the lungs, which 
is expelled from them by its contraction. The natural exercise 
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of the function of respiration depends on the regularity of these 
motions; and whenever the)' are interrupted cr prevented, this 
function is deranged, and death from suffocation will ensue. This 
occurs in paralysis of the respiratory muscles from injuries sus- 
tained by their nerves; or by their permanent spasm, as in tetanus. 

§ 3. Of the Lungs. 

The lungs are the immediate seat of the respiratory function. 
The other organs of this apparatus are merely subservient for the 
introduction of the atmospheric air into them. In man, the lungs 
arc of a vesicular, spongy texture; into the composition of which, 
numerous tissues enter. Taken together, they form an irregular 
cone, the base towards the diaphragm, the apex beneath the 
sternal extremities of the clavicles. They are divided into two, 
separated by the mediastinum formed by reflexions of the, 
pleune, and containing the heart, which is thus placed between 
the lungs. 

The lungs may be regarded as consisting essentially in innu- 
merable divisions and ramifications of the trachea or windpipe. 
After entering the thorax, the trachea divides behind the arch of 
the aorta into two branches, that take the name of bronchi, or 
bronchiae, one of which passes to each lung. The infinite 
ramifications, and sub-divisions of the bronchial tubes, terminate 
in closed extremities, or cul-de-sacs, forming the pulmonary ve- 
sicles, or air cells, of which the lungs appear almost entirely to 
be lormed. The lungs may, then, with propriety, be regarded as 
hollow viscera, or forming an immense cavity, separated by in- 
numerable septa, or divisions. 

The trachea and bronchi are formed of fibrous tissue, of carti- 
lage, of muscular, and of mucous tissues, which last lines the in- 
terior, and is, consequently, in contact with the air inhaled in re- 
spiration. In the last divisions, the cartilage, fibrous, and even 
muscular tissue disappear, and the mucous tissue alone continues. 
It is, however, exceedingly probable, that muscular fibres of ex- 
treme delicacy may accompany the mucous tissue to its termination. 

The mucous tissue is the more important of these constituents, 
and the proper organ of respiration. This process is the func- 
tion of the bronchial mucous tissue, the healthy condition of 
which is essential to its performance. 

52 
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Many anatomists and physiologists regard this tissue as a re- 
duplication or fold of the skin; an opinion now very generally 
admitted. Notwithstanding the complicated apparatus of respi- 
ration in the higher orders of animals and man, this function is, 
then, precisely similar in them to what it is in the lower and 
simplest animals, an imhibition, or absorption of oxygen, by the 
skin. 

The bronchial mucous membrane, like the other tissues of the 
same kind, contains numerous mucous follicles, and in the tra- 
chea beneath this tissue, on its posterior face, are found mucipa- 
rous glands. They are very numerous and large at its inferior 
portion near the bifurcation. It is also the seat of a watery, or 
perspiratory exhalation, which escapes incessantly in expiration 
in an insensible form, except when the temperature is sufficiently 
low to condense it into vapour. These secretions, especial^ the 
mucous, maintain the tissue in a soft, moist, and flexible condi- 
tion, requisites for its adaptation to the respiratory office. 

The object attained by an apparatus of lungs for the function 
of respiration, is an extended absorbing surface placed in contact 
with the atmospheric air. The bronchial mucous tissue, spread 
over the pulmonary air cells, offers a surface, according to the 
calculation of Munro, " equal to four hundred and forty square 
feet, or nearly thirty times greater than the whole surface of the 
body." Estimates of this kind are, however, always vague. 

Another element of the pulmonary structure are blood-vessels. 
They consist of arteries, veins, and capillaries, and are of two or- 
ders; the pulmonary arteries and veins appropriated to the respi- 
ratory office; and the bronchial arteries and veins destined to the 
nutrition of the pulmonary tissues. 

Between these two sets of vessels anastomoses frequently oc- 
cur, not only in the fine capillaries in which they terminate, but, it 
issaid,in the larger trunks and branches. Both arein intimateunion 
with the mucous tissue of the bronchi. Injections made into 
either set of vessels pass into the other, and at the same time 
transude from the mucous membrane into the bronchial tube. 

The pulmonary artery, like the aorta, is a vessel of supply, 
communicating with the pulmonary capillaries, and bronchial 
mucous tissue, into which it transmits the humours, or fluids of 
"absorption, and in which is effected the process of hematosis, or 
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sanguification. The pulmonary capillaries form an immensely 
ramified net-work, or rather reticulated tissue, connected most 
intimately with the mucous membrane of the bronchise. The two 
constitute the principal portion of the pulmonary parenchyma. 
The spongy and permeable structure of the one. admitting of di- 
latation in the manner of the erectile tissues, and the meshy ar- 
rangement of the other, give a capacity of no mean amount for 
the reception of fluids, when the extent of the bronchial mucous 
membrane, and pulmonary capillaries, are taken into considera- 
tion: they are capable of containing a very large quantity of fluid. 
By this arrangement, the venous blood is divided in an infinite 
manner, and spread, as it were, into a sheet, over a most extensive 
surface, in which a considerable mass of it is constantly exposed, 
in separate molecules, to the action of the atmospheric air. It is 
the expansion, and the tenuity imparted to the sheet of blood, 
exposed in this way to the air, that enables the process of respi- 
ration to be performed with a rapidity equal to the celerity of 
the circulation in warm blooded animals, and to maintain an in- 
cessant supply of oxygenized, or arterial blood, for the demands 
of the organs. 

The pulmonary veins receive the blood from the pulmonary 
capillaries, and bronchial mucous tissue, and conduct it, after ex- 
periencing the changes induced by the respiratory process, to the 
left heart, whence it is sent into the different portions of the 
economy for the purposes of nutrition, secretion, and the support 
of vital actions. The origin of the pulmonary veins, and the man- 
ner in which they receive, from the capillaries and areolae of the 
bronchial mucous membrane, the blood they contain, and which 
has been subjected to the action of the air, are entirely unknown. 
It is to be presumed, they resemble, in these respects, the venous 
system in general. 

The bronchial arteries and veins are important elements of 
the pulmonary structure, though less numerous than the pulmo- 
nary. The last arc not adapted to the nutritive functions, the 
antagonizing operations of composition and decomposition, es- 
sential to the existing of vital phenomena in organized matter, 
and which must be unceasingly in activity in the structures com- 
posing the lungs. A separate order of vessels, of the same class 
as those of general nutrition, are required for this purpose, and 
they are the bronchial arteries arising from the aorta, and the 
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pulmonary veins, terminating in the vena cava and azygos. A 
distinct capillary system, it is presumable, is attached to this or- 
der of vessels, performing the office of nutrition, as in other por- 
tions of the animal structure. Haller and Reisscissen assert, tliat 
this order of vessels anastomose with those of the pulmonary ar- 
tery. It is certain, that injections into the one, pass into the 
other; yet it may well be doubted, whether, in the living state, 
an identity of circulation does actually exist. There is some 
difficulty in admitting, that vessels, connected with functions 
differing so widely in their nature, should be thus closely as- 
sociated; and more especially, that fluids, so dissimilar as the 
fluids of the pulmonary and bronchial arteries, and performing 
parts so different, should be confounded together by a common 
circulation. I do not know that the colour of the blood in the 
bronchial veins has been determined, but it is an enquiry well 
deserving investigation, to ascertain if it resembles venous blood, 
or has experienced a change by the respiratory process, like the 
blood in the pulmonary veins. From being returned into the 
venous system, it is most probably venous blood; and, in that 
case, on what principle is to be explained its exemption from the 
changes suffered by the blood of the pulmonary artery in respi- 
ration? 

Lymphatics form another element of the pulmonary struc- 
ture. They are spread over the exterior surface of the lungs, im- 
mediately beneath the pleura, forming a complicated plexus, with 
meshes corresponding to the lobules of those organs; and they 
arise also in great numbers from the interior structure. They 
follow the course of the pulmonary vessels and bronchial tubes, 
and pass out along with the ramifications of the trachea. No gan- 
glions exist in the interior, or on the surface of the lungs, but 
numbers are arranged at their roots, into which the lymphatics 
enter. 

Regarding these vessels as analogous to the veins in their of- 
fice, a circulation of lymph, or white blood, the nutritive humour 
of the colourless tissues, with base of gelatin and albumen, must 
exist in the lungs. This order of tissues forms no inconsiderable 
portion of the pulmonary structure, and the colourless blood of 
consequence, abounds in them. The organic actions of these tis- 
sues, with their appropriate nutritive fluids, become frequently 
disturbed by morbid impressions affecting the pulmonary tissues, 
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vitiating the mode of their nutrition. Hence the origin and fre- 
quency of tubercles, and the gray induration of the pulmonary 
tissue, named, by Laennec, infiltrated tuberculous matter. 

Cellular tissue, always intimately associated with lymphatic 
circulation, exists in the lungs, and unites the different compo- 
nent elements together. With the mucous tissue of the pulmo- 
nary vesicles, it forms the mass of the parenchyma of these vis- 
cera. The lungs are supplied with nerves from the eighth pair, 
or pneumo-gastric, and from the sympathetic, or ganglionic. The 
pulmonary nerves from these two sources, are, in a great mea- 
sure, confounded together in plexuses, formed by the anastomos- 
ing of branches of the eighth, and of the great sympathetic. 
From the pulmonary plexuses thus formed, nerves are distributed 
to the lungs, accompanying the bronchial tubes, and appear to 
be lost in their mucous tissue. The first of these nerves connect 
the lungs with the cerebral organs, in which reside the faculties 
of sensation and perception; the second, we have already seen, 
associates different organs in sympathetic actions. 

The lungs are the seat of an internal sensation, announcing to 
the intelligence the want of respirable air. This sensation, it is to 
be inferred, is imparted by the pneumo-gastric. The muscles per- 
forming respiration, are compelled, by instinctive impulses, and. 
internal stimulations, independent of volition, to the. acts requisite 
for respiration: the ganglionary nerves, it is to be presumed, ac- 
complish this result. Previous to the formation of the pulmo- 
nary plexuses, by its anastomosis with branches of the ganglionic 
nerves, the eighth, or pneumo-gastric, sends off the superior 
nerves of the larynx; now the larynx has a different kind of sen- 
sibility from the bronchial mucous membrane, and impression on 
it do not occasion the same sympathetic actions, but those of a 
different order. 

Such are the anatomical elements forming the structure of the 
lungs. This structure is arranged into lobes, lobules, and air cells 
or vesicles, and which are formed by the ramifications and ter- 
minations of the bronchice. The large primary divisions give ori- 
gin to the lobes, and the smaller ramifications to the lobules. No 
direct communication exists between these, or between the air 
cells, or pulmonary vesicles, each of which has its parietes, and 
is kept separate from the others by cellular tissue. This circum- 
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stance explains the frequency of the partial affections of the pul- 
monary viscera. A single lobule, or a few vesicles may be sepa- 
rately affected, without involving other lobules or vesicles in the 
disease. Pulmonary apoplexy furnishes an example, and also 
gangrene of the lungs. In both affections, very frequently, the 
pulmonary structure is in the most natural state immediately ad- 
joining that which is the seat of the disease. The same circum- 
stance is witnessed when tubercles exist; the structure around 
them being often perfectly natural. 

The exterior of the lungs is protected by a firm serous mem- 
brane, that nearly envelopes them, but without entering properly 
into the pulmonary structure; it is the pleura. It forms two sacs, 
one for each lung. These sacs adhere to and line the inside of 
the thorax, (pleura costalis,) are reflected anteriorly and poste- 
riorly from the spine and sternum, constituting a septum, (the me- 
diastinum,) and forms a covering to the external surface of the 
lungs, (pleura pulmonalis.) The inner surfaces of the pleural 
sacs, are, consequently, opposed to each other. 

The pleura gives support to the lungs, prevents the rupture of 
the pulmonary vesicles in violent efforts, and the escape of the 
air into the pectoral cavity, and by its smooth, polished, and lu- 
bricated surface, facilitates the play of the lungs and ribs in the 
movements of respiration. Inflammation of the pleura, by chang- 
ing the character of its secretion, by destroying its polish, and its 
slippery surface, and thus impeding the easy gliding of the lungs 
in the respiratory movements, occasion difficult respiration and 
embarrass the pulmonary functions. 

§ 4. Muscles of Respiration and Respiratory Nerves. 

In the respiratory apparatus we have seen provided a moveable 
chest, (the thorax,) containing the immediate organs of respira- 
tion; tubes or air conduits communicating with the external air, 
and conducting it into the interior of the lungs and pulmonary ve- 
sicles, presenting an extensive surface for the mutual action of 
the air and blood on each other. But, as the air is passive, to en- 
sure its introduction into the lungs, and its constant renewal in the 
air vesicles, the provision of a means for that purpose is necessary. 
This operation is effected principally by muscular contraction. 
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The muscles, the agents of the respiratory movements, are not 
all equally essential, or as constantly employed in this process. 
They may he placed in two classes. The first are those without 
whose action respiration cannot be performed. Such are the dia- 
phragm and the intercostal muscles. The diaphragm forms a 
moveable partition between the thorax and the abdomen. By its 
contraction it descends, presses before it the abdominal viscera, 
and enlarges the cavity of the thorax; when it relaxes, the abdo- 
minal viscera are pressed upwards by the abdominal muscles and 
invade the cavity of the thorax, diminishing its area. The dia- 
phragm and abdominal muscles are in opposition to each other, or 
are antagonizing powers. 

The intercostals consist of two lamina of muscular fibres, in- 
ternal and external, filling up the interval between the ribs; their 
action is to elevate or depress $ie ribs, and thus to enlarge or di- 
minish the pectoral cavity. 

The second class of respiratory muscles are those that are ad- 
juvant to the special muscles of respiration, and concur in that act 
only at particular times and under certain circumstances. When 
obstacles interrupt the free passage of the air into the pulmonary 
vesicles, or the area, or the numbers of these become very much di- 
minished, and consequently greater or more frequent efforts than 
are usual, are demanded for inspiration and expiration, various 
muscles are brought into play for the assistance of the regular res- 
piratory muscles. The same occurs in extreme debility, when all 
the forces that can be brought to bear on this function are put in 
requisition for its maintenance. The respiration becomes, under 
these circumstances, exceedingly laborious: the nostrils are di- 
lated to their utmost extent, admitting a larger column of air, and 
diminishing the resistance to its passage; the mouth is extended 
for the same purpose; the muscles attached to the head and trunk 
act on this last, draw up the shoulders, scapulae, and ribs, while 
the large muscles arising from the trunk and fixed in the upper 
extremities, also assist in elevating the chest. The abdominal 
muscles, and the serrati, on the other hand, lend their assistance 
in the expiratory exertion. 

The above-described muscles are the agents of the physical 
actions, adapted to the physical properties of the air, and which 
arc made subservient to the purposes of respiration. But muscu- 
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lar action, can be accomplished only through the agency of ner- 
vous stimulation directed on the muscular fibre; and as the mus- 
cles employed in respiration may be, and are, frequently, applied 
for other objects tban respiration, they ought of necessity to be in- 
fluenced by special nerves and nervous centres or organs, direct- 
ing their actions specifically to the accomplishment of the move- 
ments in which respiration consists. Now, these muscles are sup- 
plied by different nerves having different origins, and thus present 
prima facie evidence of the exercise of different offices. The fact 
is placed beyond question by the admirable researches of Mr. 
Charles Bell.* From his elaborate demonstrations, it is made ap- 
parent, that the respiratory muscles receive nerves having an 
origin different from those of voluntary motion, or of sensation. 
They arise from a tract of medullary matter, in the medulla 
oblongata, placed between the apterior column which presides 
over voluntary motions, and the posterior column appropriated 
to sensation.- This middle column, he has clearly proved, directs 
the motions performing respiration, and unites a great number of 
muscles in congenerous actions for the execution of a variety of 
movements connected with respiration. The nerves deriving 
their origin from the respiratory column of the medulla oblongata, 
and which may be designated as nerves of respiration, are the portio 
dura of the seventh pair, the glosso-phary ngeal, a part of the par va- 
gum or pneumo- gastric, the spinal accessory of Willis, thephrenic or 
internal respiratory, the external thoracic or external respiratory, 
and hypoglossal. These nerves are superadded to those of volun- 
tary movements, and are distributed to the muscles of the face, 
throat, chest, and the diaphragm, exciting their actions in the 
movements required for respiration, and connecting them in the 
actions of speaking, laughing, singing, crying, sneezing, &c. mo- 
difications of the respiratory motions. 

The nervous central organs and nerves of respiration, are in- 
dependent of the brain in the exercise of their functions. To 
this circumstance we are indebted for the continuance of respi- 
ration and consequently of life, in apoplexy, in profound sleep, 
and in coma; in all of which the cerebral functions are more or 
less suspended. The respiratory muscles may also be struck with 

* Exposition of the Natural System of the Nerves, &,c. 
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paralysis, as it respects voluntary movements, yet preserve all 
their mobility in the acts of respiration; and they may be in- 
versely affected. 

Injuries of the medulla oblongata and superior portion of the 
spinal marrow, are succeeded by instantaneous death, from the 
immediate suspension of respiration, by the paralysis induced in 
the respiratory muscles. 

The respiratory motions are influenced to a certain extent by 
volition, in the production of speech, &c. but the will is not ca- 
pable of governing them so entirely as to suspend completely 
their functions. 



Sect. II. — Physical Relations of Respiration. 

The atmospheric air is to the lungs what aliment is to the sto- 
mach. Its presence, in contact with the mucous tissue of the pul- 
monary air cells, is essential to the sustentation of vital pheno- 
mena; its absence is productive of a peculiar painful sentiment, 
giving rise to an instinctive want, impelling animals to the acts 
for its gratification. 

Respiration has for its object the introduction of the airinto the 
lungs, in which process the physical properties of the air are made 
to concur. The air by its elasticity and its pressure, penetrates every 
vacuity to which access is open, and prevents the formation of a va- 
cuum. Respiration consists of two acts, inspiration and expiration. 
Inspiration is the enlargement, or dilatation of the pectoral cavity. 
It is accomplished by the descent of the diaphragm and the ele- 
vation of the ribs. A tendency to a vacuum is thus formed; the 
air in the pulmonary vesicles expands and is rarefied; and the 
denser external medium, having free admission by the air con- 
duits leading into the lungs, rushes in, distends the lungs, and 
re-establishes the equilibrium. Inspiration is a mechanical en- 
largement of the cavity of the chest. 

The contraction of the muscles ceases; the diaphragm relaxes; 
the abdominal viscera and muscles which had yielded to its ac- 
tion, now react and force it back upon the thorax; the ribs are 
pressed downwards by the elasticity of their cartilages; and the 
capacity of the pectoral cavity is diminished. The lungs being 
compressed in every direction, the air that had entered in the 
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expansion of the chest, is now expelled. This act constitutes ex- 
piration, and consists in a mechanical contraction of the thoracic 
cavity. 

Rcisseissen and other physiologists advance the opinion, that 
the lungs are not passive in respiration, following merely in their 
expansion and contraction the parietes of the thorax, hut have 
an active participation in these actions. It is not improhahle that 
the elasticity of the lungs may yield some concurrency in expi- 
ration, hut it is difficult from any recognised inherent properties 
of the pulmonary tissue, to believe in their constant resilience in 
inspiration. The few facts observed of expansion of the lungs in 
penetrating wounds of the thorax, which are exceptions to a ge- 
neral rule, can be explained satisfactorily on other principles. 

The capacity of the lungs has been very differently estimated 
by physiologists. In this respect great diversity must of necessity 
prevail. The size and capaciousness of the chest and lungs vary 
exceedingly in different individuals, and must prevent any uni- 
form and positive result. 

The quantity of air received into the lungs with each inspira- 
tion and expelled in expiration, has been valued from three to 
forty cubic inches-, and from fifteen to twenty cubic inches, it is 
now generally admitted, arc the quantity of ordinary inspiration 
and expiration. But the lungs are not emptied at each expiration; 
they continue expanded with air, and still occupy the whole ca- 
vity of the thorax. By forcible efforts, after an ordinary expira- 
tion, an additional quantity of air can be expelled, which Bostock 
estimates at one hundred and seventy cubic inches, and yet there 
will remain in the lungs one hundred and twenty cubic inches; 
so that by this calculation, the lungs in a quiescent stale are sup- 
posed to contain two hundred and ninety cubic inches of air. In 
the act of inspiration, it has been seen, twenty additional cubic 
inches are introduced into the lungs; which will give consequently 
three hundred and ten cubic inches as the capacity of the Jungs 
in their distended state. 

From this valuation of the capacity of the lungs, it is evident 
that only a small amount of the quantity of air contained in them, 
is changed in ordinary respiration, by each inspiration and expi- 
ration. After expiration, there will remain nearly three hunched 
cubic inches in the pulmonary vesicles. The air inhaled with 
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each inspiration, it is inferrible, does not, then, immediately act 
on the blood and part with its oxygen, but is mixed with the air 
remaining in the pulmonary cells, and gradually penetrates into 
the interior pulmonary vesicles by a species of circulation or in- 
testine movement. This circulation of the air contained in the 
pulmonary vesicles, and the mode of its accomplishment, have 
not attracted the particular attention of physiologists; yet it is a 
subject of interest, and is connected with the production of im- 
portant phenomena. 

The physical properties of the air are made subservient to the 
performance of this process, and it presents an instance of the 
employment by nature of physical actions in the functions of the 
animal economy. Respiration, in fact, consists of a combination 
of physical, chemical, and vital operations. 

The manner in which the air in the lungs is changed, results 
from the difference in the temperature and density of the inspired 
volume of air, and that contained in the pulmonary vesicles. In 
warm blooded animals the heat imparted by the blood to this 
last, elevates its temperature, rarefies, expands, and disposes it to 
escape externally. But the parietes of the pulmonary vesicles are 
resisting forces, and it is necessarily propelled through the bron- 
chial tubes communicating with the vesicles. The volume of air in- 
spired is of a lower temperature and denser. This, together with 
the general atmospheric pressure, imparts to it a constant ten- 
dency to displace the lighter rarefied air of the vesicles, and to 
prevent the vacuum forming in the lungs, by the expansion of 
the chest. Two currents are, in this way, established in the lungs: 
the one consisting of the volumes of air successively inspired, 
moving towards the interior; and the other, of the volumes to be 
successively expired moving towards the exterior. 

This operation, simple as it appears, is connected intimately 
with, and is productive of, numerous phenomena, physiological 
and pathological. It furnishes the explanation of the influence the 
temperature and density of the atmosphere exercise over respira- 
tion. It is well known that a low temperature and dense atmos- 
phere are highly favourable to respiration; it is, then, performed 
with ease; is slow, full, and deep; the organic functions are 
invigorated, and the muscular system enjoys great force and ac- 
tivity. 
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A high temperature and rarefied atmosphere, on the contrary, 
are unfavourable to respiration; it is oppressed and laboured; is 
hurried and short; the organic functions are more or less derang- 
ed, and the muscular system is enfeebled and incapable of pro- 
longed efforts. 

In an atmosphere of low temperature, or maximum of density, 
oxygen is consumed in largest quantity, and a proportional 
amount of carbonic acid gas is formed. The arterial blood ac- 
quires at the same time its most vivid hue, and the venous blood 
possesses its darkest colour. 

In an atmosphere of elevated temperature, the consumption of 
ox)7gen is proportionally diminished, and less carbonic acid is ex- 
haled; the hue of the arterial blood is less brilliant, and that of 
the venous blood less sombre. 

These varying circumstances proceed from the differences in 
the velocity of the currents, or in the circulation of the pulmo- 
nary air. When the atmosphere is of low temperature and dense, 
it rapidly penetrates into the interior, and the contained air as ra- 
pidly escapes. The respiratory process is, then, more perfect. 
But when the temperature and density of the external medium 
approach to that within the lungs, an equilibrium is established 
between them, and the currents changing the air contained in the 
pulmonary vesicles, are very feeble or no longer exist. The 
change of the pulmonary air is then effected solely by the me- 
chanical action of the parietes of the thorax. 

That the air contained in the lungs is changed in the manner 
indicated, in the respiration of warm blooded animals, appears to 
be confirmed by the mechanism and process of respiration in cold 
blooded animals. Their temperature being the same as that of 
the exterior medium, the means we have considered as complet- 
ing the respiration of warm blooded animals, by creating currents 
in the air of the lungs, could not be applicable to them, and some 
other process must be brought into operation. Accordingly, we 
find the air is introduced, and forced into their lungs, when they 
possess these viscera, by a species of deglutition, accomplished 
by muscles provided for that purpose. 

Other additional and interesting relations with physiological 
and pathological phenomena, grow out of the principle, I have 
endeavoured to show, prevails in the respiratory process, produc- 
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ing the circulation changing the air included in the pulmonary 
vesicles. In extremely hot weather, and in tropical climates, 
muscular efforts are feeble, occasion speedily lassitude and fatigue, 
and cannot be persisted in for any length of time, without incur- 
ring the risk of serious disorders in the functions. These effects 
proceed from the imperfect performance of respiration, and the 
consequent defective decarbonization of the blood, and which are 
caused by the equilibrium in the temperature of the external air, 
and that of the lungs, diminishing, or nearly suspending the cir- 
culating currents of the air introduced into the pulmonary organs. 
Under these circumstances, severe, prolonged exercise, or violent 
muscular exertions, may even occasion death from asphyxia. At 
the battle of Monmouth, in the revolutionary war, June 28th, 
1778, an excessively hot day, a number of soldiers perished from 
the effects of the extreme heat, and their exertions: they were 
found dead on the field, without a wound having been received. 
Most of the sudden deaths during extreme heats, amongst the la- 
bourers in our cities, attributed to drinking cold water, are pro- 
duced in this manner. 

In pathology, this principle explains some well-recognised 
phenomena. Hepatic diseases, and bilious disorders, are well 
known to be the prevailing affections of hot seasons, and inter- 
tropical regions. It has been shown, that under those conditions 
respiration is inefficiently performed, and the blood is not pro- 
perly decarbonized by this process. But as this result must be 
accomplished for the maintenance of healthy actions, a compen- 
sation for this defect must be provided, to guard against this com- 
mon source of danger. The liver is the organ whose office, in 
this respect, is in part, at least, congenerous with that of the lungs; 
and the secretion of bile is the means effecting this object. Hence 
the increased activity of this viscus, and the profuse secretion of 
bile in warm climates and seasons, and the consequent frequency 
of hepatic and biliary disorders. 

In hot climates, fevers generally assume a malignant aspect, 
and are very rapid in their course. These characters they pro- 
bably derive from the imperfect, or extremely diminished decar- 
bonization of the blood, from the suspended action of the liver; 
while, from the elevated temperature of the atmosphere, respira- 
tion is not capable of itself of completing this process. Hence 
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the tendency of the blood to what is called its dissolved or putrid 
state, in which it loses its coagulability, and presents its darkest 
hue: and to this cause may be due the hemorrhagic effusion of 
black grumous blood from the mucous membrane of the stomach, 
bowels, mouth, &c. so frequent in those fevers. 

The explanation that has been given of the principle accom- 
plishing the change the air contained in the pulmonary vesicles 
undergoes, during respiration, and acting in the manner described, 
appears to me the only one consistent with established pheno- 
mena, and adequate to effect it. It is simple, but this is in union 
with the operations of nature generally; and, though simple in 
itself, the consequences depending on it, are seen to be of the 
most important character. 

The volume of air inhaled in each inspiration, is not immedi- 
ately employed in respiration; it does not, as soon as arrived in 
the lungs, lose its oxygen, and become charged with carbonic 
acid. These changes occur only when it has reached, and been 
diffused through the pulmonary vesicles. A certain amount of 
air is thus kept in reserve for the purpose of respiration, capable 
of supplying this want for a few moments. Without this provi- 
sion, the attention would be incessantly required for respiration; 
anhelation would constantly occur on the slightest efforts, as in 
individuals whose lungs have been reduced in their capacity by 
disease, and we should have been disabled for useful exertions. 

Trivial as this circumstance may appear, it is pregnant with 
most important results, involving the well-being, the existence, 
and the exercise of the physical and moral endowments of man. 
Without the provision in the lungs of this excess of air beyond 
the immediate demand of respiration, prolonged speech, the com- 
munication of the thoughts and sentiments in harangues, would 
be impossible, and eloquence, the most effective of the means of 
influencing human actions, by exciting the passions, or persuading 
the understanding, could have no existence. The modulation of 
the voice in song, a source of pure and exquisitely pleasurable 
sensations, would have been equally unknown, and the vocal 
communications of our race must have been limited to simple 
colloquy, embracing the mere wants of existence. 

The influence of this provision has a still further extent. The 
capability of our physical efforts depends on this arrangement. It 
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is always proportionate to the size of the chest, and to the capa- 
city of the lungs. In every violent muscular exertion, the trunk 
becomes a point d'appui, sustaining the efforts that are made. A. 
full inspiration is taken, the chest is expanded, and then remains 
fixed; the diaphragm is firmly and immoveably contracted, anta- 
gonizing the contractions of the abdominal muscles; and the glot- 
tis is closed, preventing the expulsion of the air from the lungs. 
Respiration is thus suspended momentarily during the period of 
strenuous effort; and violent muscular exertions must, conse- 
quently, consist always of successive efforts. The power of con- 
tinuing these efforts, or what is called wind, depends on the ca- 
pacity of the lungs, and the amount of surplus air contained in 
them beyond the immediate necessity of respiration. The con- 
sumption of the surplus stock of air in the lungs during the sus- 
pension of respiration, causes the hurried breathing succeeding 
on prolonged muscular efforts; persons, it is then said, are out of 
breath. The exhaustment of the respirable air is by this means 
speedily compensated. 

The diminution of the capacity of the lungs by disease, as in 
hydrothorax, bronchitis, phthisis, &c. never fails to disable the 
individual from all active exercises, or muscular exertions: he is 
anhelose from the. slightest efforts, and is condemned to a state 
of repose. In these cases the lungs contain no more air, very 
frequently, than is adequate for instant respiration, and which 
cannot be spared for other purposes. Even speech is often diffi- 
cult from this cause in very bad cases. 

Sect. III. — Mechanical Effects Resulting from the Respira- 
tory Acts. 

In the animal economy, vital, chemical, and physical actions 
»vc frequently combined; and each is employed according as it 
may be appropriate to the production and maintenance of parti- 
cular phenomena. Respiration pvesents an example of this com- 
bination. The mechanical actions altached to respiration are not 
restricted to this function alone, but exlend their influence to 
other functions and organs, and are concerned in the production 
of particular phenomena, both of the physiological and patholo- 
gical state, which cannot be properly understood without the ap- 
preciation of the full extent of their operation. 
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When the lungs expand in the act of inspiration, their capa- 
city enlarges, the compression exercised on them is removed, and, 
consequently, the resistance to the passage of the column of ve- 
nous blood into the lungs, from the right heart, through the pul- 
monary artery, is diminished. The blood passes with greater 
velocity, and the ventricle is entirely emptied with each contrac- 
tion. Inspiration in this manner expedites the movement of the 
column of blood, returning from all the organs of the economy 
through the heart, increases the velocity of the venous circula- 
tion, and facilitates the evacuation of the capillaries of the 
viscera. 

The expansion of the chest in inspiration is thus an active force 
in conducting the circulation. It creates a tendency to the forma- 
tion of a vacuum, and, consequently, gives a disposition to all the 
fluids communicating with the lungs to be drawn, or to rush into 
them. This phenomenon is demonstrated by the experiments of 
Dr. Barry. 

Expiration, on the contrar)? - , being accomplished by a com- 
pression of the lungs, and attended with a diminution of their ca- 
pacity, opposes a resistance to the column of venous blood pass- 
ing from the right heart into the lungs. The blood escapes with 
more difficulty from the ventricle, which, in .forced expiration, 
cannot expel its contents, and empty itself by its contraction. 
The escape of the blood from the auricle is of course arrested, 
and a remora is offered to the venous circulation, which is felt in 
the interior of the viscera, impeding their circulation, and the 
emptying of their capillary vessels. 

The influence of respiration over the circulation is thus seen 
to be very extensive; and, though proceeding entirely from a 
physical operation, concurs very efficiently in the exercise of 
this function. 

It is extended also, by this means, to- all the important organs 
which are modified by the condition of the respiratory organs, 
and the performance of this function. The degree of this influ- 
ence is very perceptible in the brain. When this organ is ex- 
posed by a removal of a portion of the cranium, or the hand is 
placed on one of the fontanelles of an infant, an alternate eleva- 
tion and depression are perceptible, in the brain, perfectly syn- 
chronous with expiration and inspiration. This motion of the 
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brain proceeds from the sudden arrest of the blood in its course 
through the veins, caused by the compression of the lungs in ex- 
piration, opposing its afflux into them from' the heart; and the 
sudden increase of ils velocity, by which the veins are rapidly 
emptied, produced by the rush of blood into the lungs when 
expanded in inspiration. The accumulation of the venous blood 
in the brain, and the turgidity and swelling of the veins follow- 
ing on expiration, occasion the sudden distention or elevation of 
the cerebral structure, which, from its elasticity, contracts on it- 
self when the distending power is withdrawn. 

The brain, from the large amount of its circulating fluid, the 
size and number of its veins, and its vicinity to the heart, mani- 
fests, in a striking manner, the physical effects of respiration on 
the circulation. Other organs, especially the liver, experience 
doubtless similar effects, though they are less obvious. 

The swelling of the jugular veins in the neck, and the sanguine 
suffusion of the face in forced and prolonged expirations, are a 
result and an evidence, at the same time, of the retardation the 
blood experiences in the veins from that act. 

Forcible efforts are attended with a physical action on the cir- 
culation, of considerable power and extent. They arrest almost 
entirely the course of the blood through the lungs, and give rise 
to numerous phenomena. When strong exertions are made, the 
lungs are distended by an inspiration, as has been explained; the 
air is prevented from escaping by the occlusion of the glottis; 
and at the same time the expiratory muscles contract with energy 
and powerfully compress the lungs. The air contained in the 
bronchial tubes and pulmonary vesicles cannot escape; it yields 
partially from its elasticity to the compression it experiences, 
but reacts on the mucous tissue in which the blood circulates, and 
on the capillary and pulmonary vessels, subjecting them to an 
equal compression. The consequence of this action is to propel 
the blood, about entering the pulmonary veins, with rapidity 
through them towards the heart, and to prevent any additional 
quantity arriving from the heart. The blood is thus driven back 
upon, and accumulated in the heart, on the side of the lungs, 
while, from the contractions of the muscles, it is propelled with 
increased velocity towards the heart, from the extremities. The 
right cavities often suffer from this extreme distention; they yield 
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to it, and enlargement of the right auricle, or ventricle, and some- 
times of both are occasioned by frequently repeated muscular ef- 
forts of great violence, or too long sustained. 

Should it happen that the lungs are more than usually con- 
gested with blood from an existing irritation in them, and the 
heart is at the same time acting with force, urging the blood into 
the pulmonary tissues, the compression experienced by the mu- 
cous tissue from the contained air, may occasion a forcible exu- 
dation of the blood from it, and give rise to an attack of hae- 
moptysis. 

The extent to which the circulation is effected in muscular ex- 
ertions, is the cause of the injury every kind of exercise and ex- 
ertion is found to occasion in the acute inflammations of the im- 
portant viscera. 

The abdominal viscera are subjected to a species of oscillatory 
movement, by the alternate descent and rise of the diaphragm. 
This action becomes painful, and excitative of injurious effects, 
when they are acutely inflamed, as also in the inflammation of 
the peritoneum. All exertions are, then, impossible, or aggravate 
the intensity of the disease. To obviate this effect, respiration in 
those affections is performed chiefly by the ribs; nature, by an in- 
stinctive operation, arresting the action of the diaphragm. 

A mechanical relation of a different nature is attached to the 
respiratory organs, and often affects deeply the exercise of their 
function. The lungs, as it respects their vesicular structure, may 
be regarded as a great reservoir of air; and as respects their vas- 
cular structure, and tissue, permeable to the circulating fluids, as 
a vast reservoir of the sanguine humour. They are placed, on the 
one part, under the influence of the muscular powers of respira- 
tion; and on the other, are subjected to the forces moving the 
fluids in the tissues. It has been shown already, in what manner 
the air included in the pulmonary vesicles, when acted on power- 
fully by the expiratory muscles, arrests the circulation by its 
physical compression. An opposite condition frequently prevails. 
The blood is accumulated in the lungs, under the influence of ir- 
ritation, or other causes, in so large a quantity, as to compress the 
pulmonary vesicles, and prevent the admission of air into them. 
The area of the lungs, fitted for the purposes of respiration, is in 
this way often reduced one-half, and sometimes even two-thirds, 
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and all the functions are deranged from the impairment of the re- 
spiratory function. 

The mucous tissue of the smaller hronchi is often the seat of a 
sanguine congestion produced by irritation; it becomes turgid 
and thickened by the augmented quantity of blood invited into it, 
and their caliber is obstructed. The passage of the air through 
them into the pulmonary vesicles is thus prevented, and the re- 
spiration becomes excessively embarrassed. This condition con- 
stitutes one of the forms of asthma. 

The disorder of the function of respiration in these cases, arises 
altogether from the mechanical difficulty to the admission of the 
air into the pulmonary vesicles, produced by an excessive accu- 
mulation of blood, either in the pulmonary capillaries, or the mu- 
cous tissue. 

Sect. IV. — Chemico- Vital Phenomena of Respiration. 

The function of respiration consists in a reciprocal action be- 
tween the air inspired into the lungs, and the fluids of venous, 
chylous, and lymphatic absorption. This action is principally 
chemical, but some of the phenomena attending it cannot be ex- 
plained on the common principles of chemistry, and belong to 
the recondite, unknown action of vital laws. The changes oc- 
curring in these fluids can be described and understood in a clearer 
manner by treating them separately. 

§ 1. Phenomena Manifested by the Air. 

The air inspired into the lungs, consists of 79 parts nitrogen, 
and 21 parts oxygen; it is cool, dry, and dense. The air ex- 
pired, contains no oxygen, but its place is supplied by carbonic 
acid; it is warm, loaded with vapour, and rarefied. 

The most important of these phenomena, and in which respi- 
ration consists, is the disappearance of oxygen from the air in- 
spired, and the appearance of carbonic acid in the air expired. 

Chemists have endeavoured to determine the exact quantity of 
oxygen consumed, and of carbonic acid produced in respiration. 
The attempt to arrive at a fixed result is nugatory. It must vary 
in every individual, and in the same individual at different pe- 
riods. The estimates have varied from 39,534 cubic inches, (Allen 
and Pepys,) to 51,840 cubic inches, (Menzies,) of oxygen gas 
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consumed in twenty-four hours; or from 13,343 grains to 17,496 
grains. 

The quantity of carbonic acid produced fluctuates very 
considerably. It is, in the greater number of instances, less 
than the amount of oxygen that disappears, or that would 
be required to form the quantity of carbonic acid produced. 
Taking 45,000 cubic inches, as the average of oxygen consumed 
in twenty-four hours, and weighing 15,500 grains, the carbonic 
acid formed in the same time will be 40,000 cubic inches, weigh- 
ing 18,600 grains. The proportionals of this sum of carbonic acid, 
are 5,20S grains of carbon, and 13,392 grains of oxygen, or 2,100 
grains less of oxygen than what has disappeared. 

The manner in which the oxygen disappears, and the carbonic 
acid is formed, is not known with certainty. The chemists have 
generally conjectured, that the oxygen united in the lungs to 
carbon, ejected from the blood, and thus gave being to the car- 
bonic acid. When it was believed, that the quantity of oxygen 
consumed in respiration, was exactly equivalent to the formation 
of the carbonic acid contained in the air expired, this opinion ap- 
peared firmly established. More accurate experiments have 
shown the fallacy of that statement; and it is now known that 
more oxygen is consumed than is required for the production of 
the carbonic acid appearing in the air of expiration. 

If the loss of the oxygen in the inspired air, is not to be ac- 
counted for by its combination with carbon for the formation of 
carbonic acid, it must be absorbed by the blood. Positive expe- 
riment has not demonstrated the presence of oxygen in the blood 
of the pulmonary veins, or arterial blood, yet, that it is contained 
in that blood may be rendered very conclusive. 

A general law in nature is invariable in its principle; though 
the means of its application are immensely diversified. The ac- 
tion of oxygen on the nutritive humours is a law of this kind, 
and is essential to the existence of vital phenomena. No ex- 
ception exists to this law. Now the foetus of the viviparous ani- 
mals has no direct communication with the atmosphere. It de- 
rives its oxygen indirectly from the mother, its blood in the pla- 
centa being brought nearly in contact with the maternal blood in 
the uterus. The two are separated only by delicate membranes. 
Oxygen must, consequently, exist in the maternal blood, or the 



CttEMICO-VITAL PHENOMENA OF RESPIRATION. 429 

foetal blood could not be arterialized by it in the placenta. The 
placenta is the respiratory organ of the foetus, and is analogous to 
the bronchia? in the larvae of the Batrachise, which derive their 
oxygen from water, but have a pulmonary or aerial respiration, 
when developed into the perfect animal. 

From another well-established fact, the presence of oxygen 
in the blood is demonstrated. The swim bladder of fish con- 
tains oxygen, sometimes in great purity; and in some fish, if is 
furnished with an air-duct, evacuating the air excreted into it. 
The oxygen is here furnished by the blood, and must be derived 
from respiration. 

The carbonic acid eliminated in respiration is an excretion from 
the blood. This proposition must follow on the preceding, for if 
the oxygen be not consumed in the lungs by the formation of 
carbonic acid, this must be discharged from the blood. The old 
doctrine of La Grange, that oxygen is absorbed by the blood, and 
the carbonic acid is eliminated from it in respiration, and which 
had been abandoned for the theories of later chemists, appears to 
be the most accordant to the actual phenomena of respiration. 

The sums of oxygen consumed, and of carbonic acid elicited, 
are not the same at all periods of the twenty-four hours: the max- 
imum is between 11 A. M. and 1 P. M. and its minimum from 
9 P. M. till about 4 A. M. The quantity of carbonic acid emitted 
is also affected by various causes. It is very considerably di- 
minished by alcohol, mercury, and nitric acid. 

The part that the nitrogen of the atmosphere performs in re- 
spiration, is not clearly ascertained. Most commonly it is sup- 
posed to be entirely passive, and, that after parting with ther oxy- 
gen, it is expelled. Late experiments have, however, proved that 
the whole of the nitrogen is not always returned from the lungs; 
and it is further satisfactorily demonstrated, to be exhaled from 
the blood. 

The conclusion of Sir Humphrey Davy, from his researches on 
this subject, that the whole of the atmospheric air inhaled is ab- 
sorbed, and the surplus quantity beyond the wants of the econo- 
my is discharged, appears to be the most rational and the best sus- 
tained by the facts positively ascertained. 

In what state is the air after its absorption in the blood, and 
the carbonic acid gas before its elimination? are they free, or are 
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they in combination? The testimony of observers as to the 
facts on which this question is to be resolved, is not consist- 
ent. The presence of air in the blood is asserted by numerous 
and imposing authorities, among whom are Hales and Hallcr. 
M. Krimmer states that the air in the aorta, included between 
two ligatures, contained oxygen, hydrogen, and carbonic acid. 
Vogel asserts that he ascertained, when blood was placed under 
the receiver of an air-pump, that carbonic acid gas escaped from 
it. Sir Everard Home and Mr. Brande repeated the same expe- 
riment, and with the same result. The proportion they obtain- 
ed, was two cubic inches of the gas for every ounce of blood. 
Opposed to this testimony is that of Dr. John Davy, who declares 
that he has not been able, to discover any disengagement of air 
from blood subjected to the air-pump. He further asserts that he 
has added carbonic acid to blood and to serum, in the proportion 
of a fourth of a cubic inch to the ounce, that it has been complete- 
ly absorbed by those liquids, and yet, when they were made to 
coagulate at a temperature of 200°, Fahr. no gas was disengaged. 
Dr. Staples, of this city, at my request, did me the favour to re- 
peat the examination of blood, immediately after it was drawn 
from a vein, with the air-pump. The result corresponded with 
the observations of Dr. Davy. No air was extricated. 

Other gases besides the components of the atmosphere, when 
introduced into the lungs are absorbed into the blood. Thus hy- 
drogen mixed with oxygen, to form a factitious atmosphere is 
found to be absorbed. The same occurs with nitrous oxide, and 
which thus produces its intoxicating effects. The vapour of sul- 
phuric ether, when inhaled in the same mode, displays in a few 
seconds its action on the brain. It is most probable that many 
other matters assuming the state of vapour, may be introduced in 
this way into the system. 

The most probable inference, at least until the facts are more 
decidedly verified, is, that the air when absorbed enters into com- 
bination with the blood; and the oxygen and azote are disengaged 
in the intimate structure, as they may be required for the wants 
of the organism, by the forces that govern the molecular actions 
of the nutritive and secretory functions. The carbonic acid is in 
like manner combined with the blood, which receives it in the 
intimate structure, when it is disengaged in the same molecular 
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actions, incessantly changing every tissue of the organism. Let 
it he remembered, however, that this view embraces only an opi- 
nion, and is not a statement of phenomena, a knowledge of which 
alone constitutes science. The phenomena are yet unknown. 

Should tli is view be sustained by further observations, and 
the combination of the atmospheric air and carbonic acid with the 
blood be completely established, the mucous tissue of the bron- 
chiyc, it will be readily admitted, partakes actively in the process. 
It may even now be regarded as performing for respiration, a 
part somewhat analogous to that of the gastro-intestinal mucous 
tissue, in the digesiive processes. The absorption of the air is in- 
fluenced to a considerable extent by the condition of the bronchial 
mucous membrane, and the elimination of the carbonic acid being 
entirely an excretory process, is a part of the function it executes. 

The vapour that appears in the air of respiration, is an exha- 
lation or excretion from the bronchial mucous membrane. It con- 
sists of the watery portion of the blood, often impregnated with 
volatile and odorous principles that have been introduced into the 
economy. It possesses considerable analogy with the perspira- 
tion; like that fluid, its usual state is insensible vapour, but under 
certain circumstances, is poured out in considerable quantity, 
forming oedema of the lungs, and even causing suffocation. 

The bronchial mucous membrane by its exhalent function, ap- 
pears to exercise a depuratory office. Numerous foreign sub- 
stances introduced into the blood, are eliminated through this 
route, especially those of a volatile nature. Garlic, camphor, 
musk, assafcetida, and other odorous matters, can be perceived in 
the breath for several hours after they have been taken. Ma- 
gendie injected into the veins of an animal phosphorated oil; the 
phosphorus exhaled from the lungs inflamed by the contact of 
the air, and the animal expired flame. It is most probable that 
many expectorants excite the bronchial secretion, from being re- 
jected from the economy through this surface. 

§ 2. Phenomena Manifested by the Blood in Respiration. 

The blood consisting of the humours of venous, chylous, and 
lymphatic absorption, mingled together in the right cavities of 
the heart, passes into the lungs through the pulmonary artery of 
a deep Modena red, or dark purple. Exposed to the influence of 
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the atmospheric air, this colour is changed into a bright scarlet or 
vermilion, which is preserved in the passage of the blood through 
the pulmonary veins, the left cavities of the heart, and the arte- 
ries, until it arrives in the intimate structure of the organs of the 
economy. This vermilion hue, the characteristic of arterial 
blood, is lost during the processes of nutrition, and of the organic 
actions, for which arterial or oxygenized blood, is alone adapted. 
These actions cease, and life becomes immediately extinct, in the 
higher animals, in all the organs into which blood of a black co- 
lour, or unoxygenized by respiration penetrates. 

The change of colour experienced by the blood in the pro- 
cess of respiration, or its conversion from venous into arterial 
blood, is the most obvious, and the one chiefly appreciable by ob- 
servation. This change is, however, limited exclusively to the 
colouring matter of the red globules. But, it is not to be pre- 
sumed that this is the only element of the blood that undergoes a 
modification. Many animals are devoid of red blood, yet oxygen 
is as requisite to perfect their sanguine or nutritive humour, as it 
is to the preparation of coloured blood. 

The formation of arterial blood, or the proper nutritive fluid, 
is the object accomplished by respiration, and is the completion 
of those transformations the nutritive elements of the aliment un- 
dergo, before they are capable of becoming organized and of ma- 
nifesting vital phenomena. The changes experienced by venous 
blood, in its conversion into arterial blood by respiration, are si- 
multaneous with the alterations effected in the air inspired into 
the lungs, and which have already been described. The venous 
blood loses carbon and watery vapour, which are imparted to the 
air expired, and the arterial blood obtains oxygen, which disap- 
pears from the air inspired. 

In the chemical doctrine of respiration, the elimination of car- 
bon was assigned as the only change the blood experienced; and 
the oxygen served no other object than to facilitate this opera- 
tion, by combining with the carbon in the lungs. This opinion 
still continues to be advocated. 

In treating of the changes sustained by the air in respiration, 
it has been shown that more oxygen is consumed than is required 
for the formation of the carbonic acid generated. If the elimina- 
tion of carbon alone from the blood was the only object of respi- 



rilEMICO-VITAL PHENOMENA OP RESPIRATION. 433 

ration, in the immense variety of means by which nature accom- 
plishes her designs, we might expect to find some one instance, 
where this result was obtained without the aid of oxygen, as car- 
bon could be rejected in many other modes, than by its combina- 
tion with oxygen. The formation'of bile presents an instance of 
the decarbonization of the blood in another manner, and which 
is in part adjuvant to the lungs in this office. But, amidst all the 
infinity of living beings, and the endless diversity of vital pheno- 
mena, not an example can be adduced in which the absorption of 
oxygen is not indispensable to existence, or life is maintained by 
a simple decarbonization of the blood, or nutritive humour. 
Oxygen, it is to be presumed, sustains a more important and im- 
mediate agency, in the production of vital phenomena, than 
merely as the agent for separating carbon from the blood. 

What properties the blood acquires in respiration, so essential 
to the maintenance of vital phenomena, or in what manner they 
act in the production of those phenomena, are questions it is not 
in the reach of our science to resolve. Facts are wanting to jus- 
tify any positive conclusions, and observations and experiments 
are so little applicable with our present means, as to fail us in 
this research. John Hunter appears to suppose he has explained 
this question, by asserting, that " breathing seems to render life 
to the blood, and the blood continues it in every part of the 
body." But, when this explanation is reduced to its true value, 
it is no more than the simple truism, that respiration is necessary 
to life. 

An uninterrupted affluence of arterial, or oxygenized blood, 
into the capillary system, and intimate structure of the organs, is 
an absolute condition of vitality in all the higher animals. In the 
lower animals, the dependance is not less absolute, though not as 
immediate. When this supply is arrested, or venous, or black 
blood penetrates the capillary system, and intimate structure, the 
molecular movements, the proximate cause of vital phenomena, 
instantly are arrested. Now, the nutritive elements introduced 
with the aliment, destitute of vital activity, and which we have 
traced in their course through the digestive apparatus into the 
circulating system, acquire their organization by those molecular 
actions, and receive their susceptibility to manifest vital pheno- 
mena: that is, they are endowed with the power we have desig- 
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nated irritability. That oxygen is essential to the completion of 
the metamorphoses of the nutritive principles from dead, into 
living matter, and the development of irritability, is a very pro- 
bable conjecture; but it cannot be affirmed with positiveness, for 
it is not susceptible of demonstration by experiment. 

Goodwyn supposed the suspension of respiration proved fatal 
from the incapacity of black blood to stimulate the heart, the con- 
tractions of which ceased when it no longer received arterial 
blood. Bichat has shown this supposition to have been erroneous. 
The cessation of the action of the heart proceeds from the loss of 
its, capacity to be stimulated, from the suspension of its interior 
molecular movements, when black blood has penetrated into its 
intimate structure through the coronary arteries. The heart, 
then, dies, as all the other organs die, when they receive black, 
in the place of arterial blood. Until this state has actually oc- 
curred, the heart continues to contract under the stimulation of 
black, as well as by that of red blood. 

The influence of arterial blood in maintaining vital phenomena, 
can be explained in no other mode, than the one or the other hy- 
pothesis: either its agency in the production of vital susceptibility 
or irritability; or the necessity of its excitation to the mainte- 
nance of the organic actions. 

As venous blood is equally capable with arterial to stimulate 
the heart, and provoke its contractions, it is not probable, that its 
arrival in the capillaries, and intimate structure of the tissues, 
proves so instantaneously destructive, simply from its inferior 
stimulant properties. Besides, it would be easy to compensate 
this diminished excitation, by exterior, or artificial excitement; 
but it is well known, that when arterial blood is not received into 
the capillaries, no excitement, however powerful, is capable of 
producing the slightest impression. Every examination therefore 
tends to increase the probability, that the presence of oxygen in 
the blood is an indispensable requisite to the development of ir- 
ritability, or the assumption of the capacity for vital phenomena 
by the nutritive principles in the act of becoming organized. 

The nervous system is supposed, very generally, to exert some 
immediate agency in accomplishing the changes experienceu by 
the blood in respiration. In what this agency consists, is not 
clearly expressed; but, as far as can be collected from the vague 
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expressions in which it is described, it appears to be regarded as 
the operative power producing the mutual action of the air and 
blood on each other. 

When the facts are closely interrogated, they do not sustain this 
conclusion so positively as to justify its admission as an axiom. It 
is founded on the well-known experiment of the division of the 
eighth pair of nerves, or par vagum. When the inference was first 
made, it certainly was drawn from erroneous data. The facts 
were not understood. The division was effected so high, as to 
involve the laryngeal nerves. The muscles of the glottis were 
paralyzed, and the animal was suffocated from an incapacity to 
expire. Since the recognition of this fact, the division has been 
made lower in the neck, or an opening has been made in the tra- 
chea, so as to admit the continuance of respiration. The animal, 
then, survives a longer period. Life has continued from one to 
twelve days, and Begin asserts, he has seen a dog live a month 
after the excision of an inch of both pneumogastric nerves. 

When this experiment is performed, according to Professor 
Mayer, the number of inspirations and expirations diminish some- 
times one-half, and even one-sixth, while the pulsations of the 
heart remain natural, or are increased in frequency.* 

After death from this experiment, the lungs are often found to 
be congested with blood, and the bronchial tubes to be filled with 
a sero-mucous fluid. A circumstance observed by Mayer some- 
times occurs, and occasions a very prompt suffocation. It is the 
entrance of the food which has been rejected by the stomach into 
the glottis, and even into the bronchial tubes, in the mucous mem- 
brane of which it excites inflammation, causing effusions. Mayer 
also found the blood in the heart and pulmonary vessels was al- 
ways coagulated firmly, and when the animal survived the ope- 
ration some time, the coagula were white and very dense.t • 

The effect exhibited in the blood, by this experiment, is vari- 
ously stated. Dupuytren, Magendie, and Legallois, assert that 
the usual change of the blood in respiration ceases to occur, and 
that it escapes from the arteries dark or venous blood. Dumas 
and Blainville attest the contrary of this assertion; and Mr. Bro- 
die found that when respiration is artificially maintained, in a de- 

* Journal des Progrcs, torn. iii. p. 87. f Ibid, p. 86. 
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capitated animal, arterial blood is projected from the arteries. 
It is most probable some of the causes obstructing the passage of 
the air into the lungs, or preventing the immediate action of the 
air oh the blood, and which was overlooked, was the true cause 
of the dark colour of the blood in the arteries, as related by the 
first named observers. 

The conclusion inferred from this experiment, that nervous 
influence was essential to haematosis, or the accomplishment of 
the action of the air and blood, in respiration, is not authorized 
by the phenomena attending it, more correctly ascertained by 
additional observations. The immediate cause of death is suffoca- 
tion, which appears to be induced in various manners. 1st. It 
proceeds in some instances from paralysis of the glottis. 2d. It 
has followed from obstruction of the glottis by the food regurgi- 
tating from the stomach, and being drawn into the larynx in in- 
spiration. 3d. It is most commonly the consequence of inflam- 
mation of the bronchi, and effusions into them, obstructing the 
passage of the air into the air vesicles, and preventing, by a phy- 
sical impediment, the due performance of haematosis. 

The immediate cause of the congestion of blood, and collec- 
tion of mucus in the bronchi, in this experiment, cannot be po- 
sitively explained. All the attending circumstances have not 
been observed with sufficient accuracy, and detailed with the 
precision necessary to connect and arrange the phenomena. The 
sensibility of the bronchial mucous tissue, the seat of the sense 
of want of breath, by which the consciousness is warned of de- 
fective respiration, and called upon to excite the movements ne- 
cessary for its relief, must be very seriously impaired. The irri- 
tation produced by the accumulation of mucus in the bronchi is 
not perceived, and the movements performing expectoration are of 
course not provoked for its expulsion. The muscular fibres of the 
bronchi, which doubtless assist in propelling the mucus along the 
bronchial tubes, especially the smaller ones, must be likewise pa- 
ralyzed, disposing also to the accumulation of mucus in the lungs. 
But the irritation excited in this manner, tends to increase the 
secretion, and thus to augment the obstruction of the bronchi. 
Hasmatosis consequently is rendered imperfect, the decarboniza- 
tion and oxygenation of the blood gradually cease, and the cir- 
culating fluid finally enters the arteries in its venous state. Death 
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then ensues from the presence of venous or dark blood in all the 
organs, whose functions can no longer be maintained. The exa- 
mination of the blood in the arteries, during the progress of this 
experiment, when the animal does not perish suddenly from ob- 
struction of the glottis, proves this gradual change really to oc- 
cur; and there is every reason to believe it will be found to 
correspond precisely with the rapidity and extent of the effusion 
into the bronchi and air vesicles. Thus, the loss of sensibility in 
the bronchial mucous membrane, occasions an accumulation of 
mucus in the bronchial tubes, blocking up their caliber, and pre- 
venting the action of air on the blood; and the blood undecarbon- 
ized and unoxygenated, passing to the brain, diminishes still fur- 
ther the sensibility, and confirms the fatal result. The immediate 
cause of death in this experiment, when it does not arise from 
paralysis and obstruction of the glottis, is the same as occurs in 
acute bronchitis, pneumonia, and oedema of the lungs — a suspen- 
sion of respiration and hacmatosis, from a mechanical obstruction 
of the bronchial tubes and pulmonary air vesicles. 

In the change of the blood from the venous to the arterial 
state, its capacity for heat is increased. According to Crawford, 
the proportion between them, is as 114.5 to 100. Dr. Davy states 
the relative difference at 913 to 903. The increased capacity of 
arterial blood may be explained by the loss of carbon or the ab- 
sorption of oxygen, or by both combined. 

The blood also acquires an increase of temperature, or of sen- 
sible heat in respiration, though it is not considerable. From the 
experiments most to be relied on, it would appear the blood in 
the left cavities of the heart, is from 1° to 2° F. higher tempera- 
ture than in the right cavities. 

The preceding are the facts observed in the blood, connected 
with respiration. Others doubless occur, but are too obscure to be 
detected. These phenomena constitute hsematosis, or the forma- 
tion of the sanguine nutritive humour, destined to support the vital 
actions, and to maintain the nutritive and secretory functions. The 
accomplishment of haematosis is the object of the respiratory func- 
tion, and is the last in the series of changes the nutritive princi- 
ples are subjected to, in their transition from the dead to the liv- 
ing state, preparing them to perform their part in organized struc- 
ture. The nutritive elements, which it is not a violent conjecture 
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to suppose are organic atoms, are introduced into the digestive 
apparatus dead matter; they pass through the different operations 
already detailed, and being converted into the sanguine nutritive 
humour, assume, by the act of nutrition, vital properties; that is, they 
are endowed with irritability, or the capacity to react on the im- 
pression of stimuli. Now the capacity or disposition to acquire 
this property, is conferred by the function of respiration. It is 
by no means improbable that this result is connected with the ac- 
tion of oxygen absorbed into the blood; but of this fact it is not 
in the power of any known means of research to afford positive 
evidence. It is an inference circumstances vindicate. An 
atmosphere, for instance, destitute of its due degree of oxygen, 
from impure exhalations, or the excessive crowding of a number 
of individuals in a confined space, becomes highly deleterious, 
creating disease of a fatal tendency. Defective hsematosis is pro- 
duced, the nutritive elements are not prepared for the purpose of 
vitality, nutrition is suspended, the vital phenomena are impair- 
ed, and the structure assumes a strong disposition to decomposi- 
tion. 

The interruption of hsematosis, produced either by the sus- 
pension of respiration in any mode, or a deficiency of oxygen 
in the respired air, produces asphyxia or a suspension of consci- 
ousness, sensibility, and an obvious diminution of irritability. If 
this state be not very speedily remedied, death ensues, in conse- 
quence ofvenous blood penetrating into the brain, heart, and 
other organs, and the consequent extinguishment of the irritabi- 
lity of the organs essential to life. 

Sect. V. — Pathological Conditions of the Function of Res- 

juration. 

A function depending on the performance of so complicated an 
apparatus, and the concurrence of so many organs, must neces- 
sarily be exposed to suffer derangement from numerous causes. 
The function of respiration may be placed in a pathological state, 
or morbidly deranged, by any of the following causes. 1st. Ob- 
struction of the air passages transmitting the air into the interior 
of the lungs. 2d. A morbid condition of the nervous apparatus 
of respiration, affecting the movements of the respiratory mus- 
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clcs. 3d. Disorder or irregularity in the circulation or its appa- 
ratus. 4th. Pathological states of the bronchial mucous mem- 
brane and bronchial tubes. 5th. Pathological states of the pa- 
renchymatous structure of the lungs. 6th. Pathological states 
of the pleurae or envelope of the lungs and lining membrane of the 
thorax. 7th. The properties of the atmosphere, or the medium 
of respiration. 

§ 1. Obstruction of the Air Passages. 

Obstruction of the air passages occurs in a variety of modes. 
The accidental introduction into them of different solid sub- 
stances, has frequently proved a cause of asphyxia. They are to 
be removed by surgical operations. The trachea maybe so much 
compressed by food or other matter lodged in the oesophagus, as 
to embarrass very seriously the respiratory process; asphyxia has 
in some instances proceeded from this cause. 

Suppuration occurring beneath the fascia cervicalis, and diffus- 
ed through the cellular tissue of the neck, may occasion a com- 
pression of the trachea, impeding respiration. A fatal instance of 
this kind, occurred in the practice of the late Professor Wistar. 
An abscess between the trachea and oesophagus, has also been the 
cause of a fatal obstruction of the trachea.* 

The most common cause of obstructions in the air passages, 
proceeds from the effects of irritation, developed in the mucous 
membrane by which they are covered. The tumefaction of this 
membrane resulting from its inflammation and congestion, or 
from suppuration, filling up the fauces, and extendingto the glot- 
tis and larynx, rendering them impervious to the air, is the prin- 
cipal cause of the danger attending the anginose affections. 

In individuals highly characterized by the lymphatic tempera- 
ment, or who possess the leucophlegmatic diathesis, irritation of 
the laryngeal and pharyngeal mucous membrane, has a strong 
tendency to the production of sero-lymphatic effusion into that 
tissue, producing an oedematous state of it. When this occurs at 
the glottis, the rima'is blocked up, and suffocation rapidly ensues. 
I have seen patients of this character in the most imminent dan- 

* Philadelphia Journal of the Medical and Physical Sciences, Vol. XIV. p. 
371. American Journal of the Medical Sciences, Vol. I. p. 124. 
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ger of suffocation, in a few hours from the commencement of the 
attack. The effusion sometimes distends the mucous tissue at the 
root of the epiglottis, forming a small floating pouch. With each 
inspiratory effort it is drawn into the glottis, occasioning great 
difficulty in inspiration, though not in expiration. If not speedily 
relieved, the danger of suffocation is imminent, and the patient 
may be suddenly destroyed from the pouch becoming firmly en- 
gaged in the rima. These two forms of angina have been mis- 
taken for spasmodic croup, the ocdematous state of the mucous 
membrane having been overlooked. 

In children, whose blood is rich in fibrin, when the mucous 
tissue of the larynx and trachea is affected with inflammation, a 
fibrinous exudation is thrown out, forming an adventitious mem- 
brane, which, in most instances, entails a fatal result, though oc- 
casionally a recovery takes place, from the detachment and ex- 
pulsion of the membrane. The formation of this membrane is the 
peculiar and distinguishing character of croup. 

The mucous membrane lining the glottis, when irritated, is 
often rendered very turgid, from the congestion of blood induced 
in it. The narrowing of the rima produces in respiration and 
coughing, a sound very analogous to that occurring in croup. 
This affection is in consequence frequently mistaken for that dis- 
ease. It may be distinguished from croup by the suddenness of 
the attack, and the absence of febrile symptoms. It is easily re- 
medied by an emetic, local or general depletion, warm bath, or 
other means creating a revulsion of the circulating fluid. 

A very nervous temperament will sometimes dispose the 
muscles of the glottis to be affected with spasms, from irritation 
of its mucous tissue. It is most common with delicate females. I 
do not know of its occurrence in children, with whom this tem- 
perament is seldom developed. This affection embarrasses respi- 
ration, and causes symptoms creating alarm, but is seldom dan- 
gerous. 

§ 2. Pathological States of Respiration depending on Nervous 
Organs and Muscular System of Respiration. 
The disorders of the respiratory function depending on this ca- 
tegory are obscure and but little understood. Respiration, it has 
been shown, is accomplished by certain muscles; but muscular 
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contraction implies the intervention of nervous organs; and those 
appropriated to the respiratory movements have been very clearly 
demonstrated by Mr. Charles Bell. Now, any undue, irregular and 
pathological actions of those organs must disturb the muscular 
movements performing respiration, depending on those organs, 
and that function be proportionally deranged. 

The moral affections modify the movements of respiration, 
through its nervous organs, and hence they are expressive of the 
moral emotions which influence the function of respiration. Of 
this nature are the movements of crying, laughing, sighing, sob- 
bing, and in part gaping. These appear occasionally in disease, 
as a part of the morbid phenomena, and furnish indications of 
utility. Sneezing is a convulsion of the respiratory muscles, pro- 
ceeding from irritating impressions on the nasal mucous mem- 
brane, but transmitted to the muscles through the respiratory 
nervous system. It enters also into the pathological state, inter- 
fering not only with the comfort, but even threatening the exist- 
ence of the patient. 

Pertussis or hooping cough is a bronchial affection, accompa- 
nied with convulsive coughing, which is its distinguishing pecu- 
liarity. The last feature is derived from an affection of the nerv- 
ous respiratory organs. This sometimes continues long after the 
bronchial disease has disappeared; and on the contrary, the bron- 
chial affection sometimes continues after the nervous affection has 
ceased. 

Singultus or hiccough is a convulsive contraction of the dia- 
phragm, and must undoubtedly proceed from the origin of the 
phrenic nerve. The exciting irritation of hiccough, is often cer- 
tainly in the gastric mucous surface, as it is a common conse- 
quence of an overloaded stomach; but, its immediate cause is to 
be looked for in the nervous centres connected with the dia- 
phragm. The influence of sudden moral impressions in suspend- 
ing it, when slight, is an evidence of the correctness of this opi- 
nion. In fevers, attended with signs of meningeal inflammation 
at the base of the brain, medulla oblongata, and spine, hiccough 
is a very frequent attendant, is exceedingly uncontrollable, and 
generally a fatal symptom. 

In tetanus and hydrophobia, the fatal termination proceeds im- 
mediately, in many instances, it is supposed, from the violence of 
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the spasms affecting the muscles of respiration, preventing the 
performance of that function. The patient expires from suffoca- 
tion. 

Dyspnoea or difficult breathing, is a symptom occasionally in- 
duced by affections of the respiratory nervous organs. I have 
seen it having this origin in some cases of fever, with adynamic 
and ataxic characters, in which the cerebral meninges were highly 
irritated, and serous effusions existed at the base of the brain. In 
a young woman in the Alms-house Infirmary, this symptom was 
strongly marked. In the course of the disease the head had severely 
suffered from intense pain; the lower half of the conjunctiva was 
deeply injected, and the lower segment of the cornea became 
opaque; the eyeball had a constant tendency to roll upwards un- 
der the lids. Towards the close of the second week, paroxysms 
of dyspnoea would suddenly seize her, continuing from three to 
five minutes, in recovering from which she would mention she 
had thought she was going off in that spell. The paroxysms in- 
creased in frequency and violence, and in the third day from their 
appearance, she expired in one of unusual severity. No affection 
of the lungs or heart existed to explain the dyspnoea, but the 
meninges were highly inflamed with copious effusions. The state 
# of the eyeball connected with this symptom, are corroborative of 
the views of Charles Bell. 

This symptom, in other cases of a similar nature, I have suc- 
cessfully treated by reiterated leeching and cupping on the sides 
of the neck and behind the ears. 

Some obscure cases, attended with pulmonary symptoms, that 
have occurred in my practice, I am disposed to regard as affections 
of the respiratory nervous organs. The following is an abstract of 
one of those cases. A lady who had suffered considerable anxiety 
of mind, and was accustomed to drink very strong coffee to excess, 
after exposure in a cold room recently painted, experienced a sen- 
sation of oppression and weight at the chest, with difficulty of 
breathing, which symptoms continued. She had no cough, her 
voice was faint, and the effort to converse occasioned extreme fa- 
tigue. She was often afflicted with severe pain in the head, espe- 
cially at the back, the extremities were constantly cold, and any 
mental uneasiness aggravated the symptoms. When the chest was 
percussed, every region yielded a natural sound; and explored 
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with the stethoscope, the respiratory murmur was heard distinct 
and natural in every part of the lungs. After several months du- 
ration, the symptoms gradually declined, and health was entirely 
restored. 



§ 3. Disorders in the Circulation, from Disease of its Central 
Organ, the Heart. 

The lungs and the function of respiration are subjected to two 
forces, the heart propelling the blood into the pulmonary viscera; 
and the muscles of respiration and the atmosphere enlarging the 
thorax and distending the lungs. A relationship must exist in the 
actions of these forces, to preserve the integrity of the function: 
when this is lost, the function is disturbed. A very close har- 
mony is to be observed existing between these different organs, 
regulating their actions. When the heart is excited, and blood is 
rapidly driven into the lungs, the muscles of respiration increase 
their action, to correspond with the more rapid transmission of 
blood into the lungs, and respiration is quickened. When the 
heart pulsates with feebleness and slowness, the respiration be- 
comes feeble and slow. A correspondence in thiswise, constantly 
prevails between the quantity of blood sent into the lungs by the 
heart, and the quantity of air inhaled by the action of the respira- 
tory muscles. . 

The heart, however, like every other organ, is subject to dis- 
ease and to various modifications of its structure and function, 
which destroy the harmony between its actions and those of re- 
spiration. When this state is established, the relation between the 
projectile force of the heart, and transmitting power of the lungs 
is lost, and the pulmonary circulation is necessarily disordered, 
inducing disturbance in the respiratory function. 

Simple irritation of the heart, seldom is a cause of embarrass- 
ment to the respiratory function. It is, however, as I have re- 
peatedly witnessed, productive of haemoptysis, from the facility 
with which it becomes strongly excited by moral emotions, sti- 
mulating diet, or active exercises. Haemoptysis, in these in- 
stances, proceeds from the too active contractions of the heart, 
throwing the blood so rapidly into the lungs, as not to corres- 
pond with their transmitting power, congestion of the mucous 
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bronchial tissue ensues, which is relieved by the haemorrhage. 
This species of haemoptysis is entirely distinct, and should be dis- 
tinguished from that caused by inflammatory irritation seated in 
the lungs, inviting into them an afflux of blood. The first differs 
from this last in the absence of cough, except at the time of the 
haemorrhage; the patient is often troubled with palpitations of the 
heart, induced by slight causes; the chest is resonant when exa- 
mined by percussion, the respiration is natural when explored 
by the stethoscope, and the lungs are capable of being fully ex- 
panded. 

The state of the heart the most embarrassing to the respiratory 
function, is the dilatation of the right auricle and ventricle, and 
the contraction of the left auriculo-ventricular orifices. The re- 
spiration is then short, hurried, impeded; a sense of suffocation 
prevails; cough is troublesome; haemoptysis is frequent. The 
symptoms are aggravated by exercise, by full and stimulating re- 
gimen. 

Hypertrophy of the heart, unless it has attained a very great 
development, and is accompanied with dilatation, seldom dis- 
turbs the function of the lungs. 

§ 4. Pathological States of the Bronchial Mucous Membrane. 

The importance of this membrane in the pulmonary apparatus, 
and the intimate association of its functions with that of respira- 
tion, places its pathological conditions, amongst the most frequent 
and most momentous of the causes interrupting the natural ex- 
ercise of the respiratory office. 

Its most frequent morbid state is its irritation. But the effects 
of this irritation are not uniform; it gives origin to very different 
conditions of the bronchial mucous tissue, attended with dissimi- 
lar symptoms, and interfering with respiration in various modes. 

The mucous membranes bear an analogy with the erectile tis- 
sues: that is, from their extreme vascularity, they become turgid, 
and thickened, from the augmented afflux of blood, induced by 
irritation. Forming, however, secreting and exhalent surfaces, 
this condition is subdued by the increase of these processes di- 
minishing the sanguine congestion. But when irritation develop- 
ed in mucous tissues does not excite their secretory and exha- 
lent functions, they acquire a very considerable turgescence. 
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This state frequently occurs in the bronchial mucous mem- 
brane. The caliber of the smaller bronchial tubes is, then, ex- 
ceedingly diminished, or it may be even obliterated, so as to pre- 
vent the air from finding access to the pulmonary vesicles. Re- 
spiration must necessarily be nearly suspended; suffocation is 
threatened; the most violent efforts are made by the respiratory 
muscles to enlarge the chest and inhale air into the lungs. This 
condition constitutes one of the forms of asthma. 

Irritation of the bronchial mucous tissue, excites in the mus- 
cular fibres of the bronchi, spasmodic contractions, in the manner 
irritations of the intestinal mucous tissue occasion spasms of the 
intestinal muscular fibres, and by the contraction of the bron- 
chial tubes, asthmatic paroxysms, or suffocative respiration, are 
induced. 

The exhalent and secretory functions of the bronchial mucous 
membrane, always experience modifications by its irritations. 
They are increased in quantity, and suffer various changes in 
their character. When the exhalent action is increased in the 
large bronchi, a copious expectoration of a clear sero-mucous fluid 
takes place; it is but slightly viscous, and after standing a short 
period, acquires a fluidity approaching to that of pure water. 
When it is seated in the pulmonary vesicles, oedema of the lungs 
ensues, which, when excessive, terminates in fatal asphyxia. 

The mucous secretion of the bronchial membrane suffers vari- 
ous modifications from its irritation. It may generally be known 
by not adhering to the vessel containing it. 

When seated in the bronchial tubes, constituting bronchitis, 
the secretion is often exceedingly profuse; to such an extent, in 
some instances, as to prove rapidly fatal, by the interruption of 
the respiratory process. This circumstance especially occurs in 
the bronchitis of old people, children, and the intemperate. In 
its character the secretion varies from a sero-mucous to a muco- 
puruloid fluid, and even to pure pus, though unattended with an 
ulcerated surface. 

The mucus secreted in bronchitis, especially when it has as- 
sumed the chronic state, often contains a large portion of fibrin. 
It is then exceedingly tenacious, often elastic, and I have seen it 
so firm as not to be divided by the teeth. This kind of secretion 
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adheres to the mucous surface of the bronchi with great tenacity, 
and is brought up with exceedingdifficulty, and exciting severe and 
distressing cough. From masses of it nearly closing the large 
bronchi, suffocation appears at times impendent. 

This same membrane, under the action of irritation, becomes 
often covered with a membranous exudation, the same as that 
which is thrown out b)'' the laryngeal mucous tissue, in croup. 
The two are frequently simultaneous, and few cases of croup oc- 
cur,in which themembraniform concretion doesnot exist in the la- 
rynx and bronchi at the same time. In many instances, this concre- 
tion commences in the bronchial mucous membrane, and ascends 
into the trachea and larynx; in others, it first shows itself in the 
fauces and on the tonsils, and descends into the larynx and bronchi. 
This exudation rarely occurs in adults; it is a very common ap- 
purtenance of irritation in infants, and is to.be apprehended in 
all the catarrhal and bronchial affections of children. It is by no 
means improbable, this peculiarity is attached to their fluids, from 
possessing a larger portion of fibrin. 

Irritation of the bronchial mucous tissue disposes, in many 
cases, to the effusion of blood, which is one of the forms of hae- 
moptysis. The inhalation of the vapours of the mineral acids, or 
other irritating vapours, by their direct impression on the bron- 
chial mucous tissue, have often been productive of pulmonary 
haemorrhagy. It proceeds also from all the causes indirectly de- 
veloping irritation on the bronchial mucous tissue. This is the 
most common form of haemoptysis, and is that which usually ac- 
companies pulmonary consumption. The chronic inflammation of 
the parenchymatous structure is extended into the bronchial mu- 
cous tissue, and a sanguine exudation results from the congestive 
afflux induced into it. 

In aggravated cases of the acute exanthemata, as small-pox, 
measles, and malignant scarlet fever, the tracheal and bronchial 
mucous membrane is affected with intense erythemoid inflamma- 
tion. Its office in the respiratory actions is invaded, the function 
of respiration is impaired, and the blood does not experience 
those changes essential to maintain the organic or secretory and 
nutritive actions of the economy. To this circumstance may we 
fairly attribute the tendency to decomposition or putrescency, and 
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malignancy observable in those cases. May not also the malig- 
nant symptoms of fevers of adynamic and ataxic characters, ori- 
ginate from this cause ? 

The bronchial tubes are frequently dilated beyond their nor- 
mal size, and give rise to pathological signs. This dilatation ex- 
tends throughout the whole of a ramification, or it may be limi- 
ted to a part only, forming an apparent cavity excavated in the 
structure of the lungs. Sometimes a number of these dilatations 
succeed to each other with slight intervals, and being filled with 
mucosities, may be mistaken for tubercular excavations. This 
aberration is generally produced by violent and continued efforts, 
as by severe protracted coughs, attended with difficult expecto- 
ration, or when none exists. 

§ 5. Pathological States of the Parenchymatous Structure. 

The parenchyma of the lungs is composed of the finer bron- 
chial ramifications, pulmonary vesicles, cellular membrane, and 
capillary vessels. Irritation of the mucous tissue of the last bron- 
chial tubes and the pulmonary vesicles, attracting into them an 
afflux of sanguine humour, produces a congestion, opposing in 
the portion where it exists, the exercise of respiration. Where 
this condition prevails to a considerable extent, that function suf- 
fers to a degree jeoparding a fatal result. This is the pathological 
state constituting pneumonia. It differs from bronchitis merely in 
the portion of the mucous tissue affected, which, in pneumonia, 
is the mucous membrane of the last ramifications of the bronchial 
tubes and the pulmonary vesicles, necessarily accompanied with 
extreme congestion; and in bronchitis is the mucous tissue of the 
larger divisions, the congestion of which is limited. From this 
close approximation of the two affections, they are often simulta- 
neous in occurrence. They pass into each other without difficulty, 
and the one is seldom met without some degree of the other. 

Pneumonia, in its first degree, is attended with augmented se- 
cretion of the mucous membrane. It differs from that formed in 
bronchitis, in being more viscid and tenacious, adhering strongly 
to the vessel in which it may be received. In the second and third 
degree, it loses its mucous character, assumes various aspects, is 
more or less puruloid, bloody, and putrid. 
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The parenchyma of the lung, when pneumonia passes into its 
second stage, becomes solid from the persistancc of the conges- 
tion, and, probably, a partial organization of the blood: this state 
is that designated hepatization of the lungs. From this condition, 
the lung passes to a state of softening, or diffused suppuration, the 
last degree of pneumonia, when the hepatized portion is infiltrat- 
ed with a species of sanious pus. This condition of the lung is 
frequently mistaken for its gangrene. 

The inflammation of the parenchymatous structure not unfre- 
quently terminates in gangrene. In the large majority of these 
cases the gangrene is circumscribed, being limited to a single lo- 
bule of the lung; and in all the instances, I have met, of this state, 
it occurred in the lower lobes. The gangrenous portion some- 
times softens down into a putrid sanies, and is discharged through 
the bronchi by coughing, when a recovery is effected. I have 
witnessed this circumstance in two cases. General gangrene of 
the lung is very rare; a single example only has fallen under my 
notice. 

Sanguine effusion takes place occasionally into the cellular tis- 
sue connecting the pulmonary vesicles, compressing them in a 
manner to obliterate their cavities, and destroy their capacity 
for the respiratory acts. This is the condition of the structure of 
the lungs in pulmonary apoplexy. It is attended at the time of 
its occurrence with haemorrhage, from the rupture of the air-cells 
and escape of a portion of the effused blood. The blood contain- 
ed in the cellular tissue coagulates, forming a solid dense mass, 
bearing a resemblance to a piece of liver. This accident is con- 
fined to a single lobule, or several lobules at the same time, but 
is never diffused throughout a lung, or even a lobe. The lobes ad- 
joining the apoplexed lobules, present the parenchyma in a per- 
fectly healthy condition, the two being separated by an abrupt di- 
viding line. 

The cellular tissue entering into the composition of the paren- 
chyma, is intimately connected with the circulation of the lym- 
phatic fluids. Chronic pneumonia, or sub-acute pneumonia, espe- 
cially in those of the lymphatic temperament, is extended into 
the cellular tissue, affects the lymphatic capillaries and circula- 
tion, causing the secretion of tuberculous matter, a product of 
lymphatic irritation, and a modification of albumen. In their first 
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stage they arc disseminated through the parenchyma, where they 
occur in small particles, and do not occasion much embarrassment 
to respiration. But continuing to increase hy the persistence of 
the irritation inducing new secretion, they compress the air 
vesicles, and render the lungs solid. Finally softening down, the 
tuberculous matter is expectorated, leaving cavities of various 
size in the lungs. The superior lobes arc the portion in which 
tubercles with almost uniform constancy first appear. To this 
species of structural degeneration, the term phthisis pulmonalis 
is now restricted. As far as my observations in private, and pub- 
lic practice in the Alms-house infirmary, where annually a large 
number of patients perish with this disease, have enabled me to 
form an opinion, phthisis is always preceded either with bron- 
chial or pneumonic inflammation of acute or chronic character. 

The pulmonary parenchyma under chronic inflammation, is 
frequently converted into a dense substance of a homogeneous 
structure, nearly as firm as cartilage, and of a grayish colour. 
Laennec regards it as of the same formation as tubercles, and 
names it tuberculous infiltration. Like tubercles it is connect- 
ed with the cellular tissue and the lymphatic humours, and is a 
product of irritation or perverted nutrition. It is more properly 
gray induration of the parenchymatous structure. 

The cellular tissue of the lungs is sometimes infiltrated with 
air, causing emphysema of the lungs. It may exist to such an ex- 
tent as to impede respiration, by compression of the air cells. 
Violent efforts to cough, as in pertussis, and difficult expiration, 
when the larynx is obstructed, as in croup, I have known to 
produce this condition. 

§ 6. Pathological State of the Pleurae. 

Inflammation of the pleura changes the character of its surface, 
and modifies that of the fluid serosity lubrifying it. This depar- 
ture from its natural state, divests the pleura of its proper office, 
intended to admit of the easy movement of the lungs in their ex- 
pansion and recession in the act of respiration. This function 
is consequently embarrassed, and when both pleurae are thus af- 
fected, the patient is placed in imminent danger, more especially 
when the portion lining the diaphragm is involved 
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Irritation of the pleura is always productive of serous or lym- 
phatic effusion of various extent, and compressing to a greater 
or less degree the lungs, opposing their expansion, and preventing 
the access of the atmosphere. When this condition prevails in 
both pleural sacs, suffocation is speedily induced. 

§ 7. Properties of the Air, the Medium of Respiration. 

If the function of respiration suffers derangement from the im- 
perfections to which its apparatus is exposed, it is subject on the 
other hand, to be disordered by the alterations and vicissitudes, 
incident to the atmospheric air. 

The function of respiration is exposed to disturbances of vari- 
ous kinds from atmospheric influence, by the following causes: 
a. Its physical properties; b. Its composition; c. Its vitiation by 
foreign matters: and through this function they exert a potent 
action over the entire organism. 

a. The physical properties of the air, its density or rarity, 
its dryness or moisture, and its temperature, are powerfully in- 
fluential over the respiratory function and the state of the econo- 
my. In health this agency is experienced in a sensible manner 
by every one, but in a pathological condition, its power is most 
obviously manifest. 

A dense is more favour-able to respiration than a rare medium; 
the functions and force are more active and vigorous in the one, 
than in the other; and patients whose lungs have been diminish- 
ed in capacity by disease, suffer an aggravation of distress in a 
rarefied air, while they breath with quietness when the atmo- 
sphere is dense. 

An air unusually dry, creates a sense of stricture and oppres- 
sion of the chest, and is productive of head-ache. It is exceed- 
ingly unfavourable to those labouring under chronic pneumoni- 
tis, either before or subsequent to tubercular development. It 
often induces paroxysms of asthma, and is hurtful to the ple- 
thoric, and those of sanguine and nervous temperaments. 

A very moist atmosphere does not comport with a perfect per- 
formance of respiration, though it is less oppressive than its op- 
posite state. It disagrees with those of the lymphatic tempera- 
ment, which is developed by a residence in humid climates; and 
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it exposes to the diseases attached to that temperament. Scrofu- 
lous patients, and those threatened with that disease, should be 
transferred from a moist climate, to regions where the atmosphere 
is dry and warm. This atmosphere is adapted to all the pulmo- 
nary affections, attended with chronic inflammation of the pulmo- 
nary structure. It is this circumstance that has rendered the 
marshy pine woods of Jersey celebrated for their beneficial effects 
in consumption and diseases of the chest. I have found advantage 
in diseases of the lungs, by keeping the patient constantly in an 
atmosphere loaded with moisture from the evaporation of water. 

A humid and very warm atmosphere produces considerable 
embarrassment to respiration, and occasions general lassitude. 

The most pleasant and salubrious air, in which the respiratory 
organs exercise their functions with the greatest ease, and the 
economy experiences the most healthful feelings, is an atmo- 
sphere moderately warm, and saturated with moisture to the ex- 
tent of its solvent powers; the humidity being then combined 
with the air, is not sensible. 

The temperature of the atmosphere, is a powerful modifier of 
the respiratory function. A low temperature condenses the air, 
and the effects of a dense medium are produced. But extreme 
cold, as when the thermometer falls below zero, gives painful 
sensations in the lungs, and often awakens acute inflammations 
of those organs. Persons who have irritable lungs, or are predis- 
posed to pulmonary disease, should be careful, when they ex- 
pose themselves to a cold air, to cover the mouth and nostrils, to 
avoid its sudden inhalation. 

An elevated temperature is highly perturbating to respiration. 
This fact has already been alluded to, and an explanation hazard- 
ed as to its operation, (see p. 419.) The breathing is quickened, 
hurried, and short, especially when exercise is attempted, and a 
real asphyxia is often induced. Consumptive patients, whose 
lungs have suffered very considerably, and those who have to 
contend with chronic pneumonia of advanced stage, are severely 
annoyed by an elevated temperature. The heats of summer wit- 
ness annually the fatal termination of a large number of the cases 
of that character. For such patients, a climate of moderate heat, 
and secure from rapid vicissitudes, is that adapted to a prolonga- 
tion of life, and sometimes facilitates a recovery. 
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b. In the composition of the atmosphere, the proportion of 
oxygen is exactly adapted to the wants of the economy; to its 
agency in the maintenance of the organic actions, and the health- 
ful constitution of the organs and functions. Any deviation from 
this proportion is attended with more or less of degeneracy in 
the condition of the organism, from the vitiation induced in its 
actions. Its augmentation never occurs, and the only aberration 
of which it is susceptible, is its diminution below the normal 
standard. It is this circumstance that renders the habitation of 
confined, ill-ventilated apartments unwholesome, and when they 
are over-crowded, causes the production of fatal disorders. Hos- 
pital, jail, and typhoid fevers, hospital gangrene, and other dis- 
eases of putrescent character, are to be attributed to this cause. 
It is a well-established fact, that for the regular and healthy ex- 
ercise of the functions and natural condition of the animal struc- 
ture, an average of forty cubic feet of atmospheric air, constantly 
renewed, must be enjoyed by each individual. Precisely as he 
is deprived of this quantity of air, and compelled to live in a 
space with a less portion, or its renovation is prevented, his 
functions are impaired, and his organism deteriorates. When the 
quantum of air is reduced considerably below this standard, and 
at the same time is confined, death very speedily ensues. The 
most noted instance is the terrible catastrophe of the black hole 
at Calcutta, in 1745. The garrison of the English fort at Calcutta 
to the number of one hundred and forty-six men, who had sur- 
rendered themselves prisoners, were shut up at eight o'clock in 
the evening, in a room only eighteen feet square, and having but 
two small grated windows. They soon experienced great thirst 
and difficulty of breathing, and sweated profusely. Their suffer- 
ings rapidly augmented; they were driven to despair and rage, 
and a violent contest ensued for the possession of the windows, 
the strongest trampling the feebler beneath them. Four hours 
subsequently to their occlusion, those who had not been able to 
approach the windows were in a state of asphyxia or heavy le- 
thargy. When the prison was opened the next morning, twenty- 
three only were taken out alive; and most of these were attack- 
ed with a malignant fever, that proved fatal to the larger por- 
tion. 

The same cause occasions the head-aches, vertigoes, palpita- 



OF THE FUNCTION OF RESPIRATION. 453 

tions, fainting, and other disorders affecting feeble individuals, 
whenever they frequent crowded assemblies. Feeble persons, 
and those whose health is impaired, especially those suffering 
under pulmonary and cardiac diseases, should cautiously avoid 
numerous collections of people, the habitation of confined rooms, 
and especially sleeping in warm and close apartments with other 
people. I have had two cases of cardiac disease induced by this 
last cause, though for a single night, in travelling, and which re- 
quired a treatment of twelve months to remove. 

c. The air may be vitiated or altered in a great variety of 
manners. The most common are the decomposition of animal 
and vegetable matters, the vapours of bodies in combustion, and 
the emanations from the bodies of individuals, and from living 
vegetables. 

Animal and vegetable substances, in a state of putrefactive de- 
composition, disengage various elementary principles forming 
gaseous compounds of different kinds, contaminating the air with 
noxious and morbific qualities. The principal of these are 
sulphuretted, carburetted, and phosphuretted hydrogen, carbonic 
acid, ammonia, &c. The first of these gases is exceedingly dele- 
terious. In the experiments of Thenard and Dupuytren, an at- 
mospere containing one part of this gas in a hundred, was fatal to 
the most vigorous dogs; and most commonly one part in three hun- 
dred, caused asphyxia in a few seconds. It is exceedingly probable 
that other principles are formed, but which have escaped detec- 
tion in the limited and imperfect researches instituted on this 
subject, and which may be productive of some of the injurious 
consequences proceeding from bodies in putrefaction. 

When the putrid miasms are concentrated, they occasion often 
a prompt asphyxia, and in a more diluted state, they are, not- 
withstanding, scarcely less dangerous, though less rapid in their 
effects. Many epidemics have been attributed, by medical ob- 
servers, to animal and vegetable matters in decomposition, and 
that fevers and visceral inflammations are generated in this man- 
ner, is a fact too well substantiated to be questioned. 

The atmospheric air is vitiated by the vapours generated in 
combustion, and when the air is not freely renewed, asphyxia is 
a certain consequence to those exposed to their influence. These 
vapours are carburetted hydrogen, and gaseous oxide of carbon, 
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and carbonic acid. In coal mines the air is depraved by an ad- 
mixture with nearly the same gases and hydrogen, in a degree 
to disqualify it frequently for the purposes of respiration. 

Some metals, when exposed to heat, contaminate the air by 
their emanations, and through the lungs affect the economy with 
serious disorders; such are mercury, lead, arsenic, and antimony. 
The diseases produced are violent pains in the articulations, cere- 
bral and nervous disorders, paralysis, apoplexy, violent colics, 
consumption, &c. 

The green parts of living vegetables in the shade, disengage 
carbonic acid, and vitiate the atmosphere in close rooms: when 
the sun shines on them, the reverse action occurs; oxygen is dis- 
charged and carbonic acid is absorbed and decomposed. The pe- 
tals and stamens of flowers impregnate the air with their odorous 
emanations, and often seriously affect the function of respiration 
and the nervous system, causing syncope, head-ache, convul- 
sions, difficult breathing, with sense of stricture in the chest, and 
retardation of the action of the heart. The odour of ipecacuanha 
produces dyspnoea with many individuals. 

The air is often vitiated by emanations impossible to be recog- 
nised by any known means of examination, yet capable of pro- 
foundly affecting' the human organism. Such are the emanations 
proceeding from the bodies of individuals labouring under cer- 
tain diseases, as the exanthemata, the inhalation of which com- 
municates a similar disease. The mere assemblage of a number 
of sick in confined rooms, vitiates the air to such a degree, as to 
render the breathing of it extremely dangerous, exciting various 
disorders, but not necessarily of the same character as those pro- 
ducing the emanations. These emanations have received the ap- 
pellation of miasms. 

The air is modified by insensible qualities it is impossible to 
detect, but which exercise a profound influence over the organs 
of the economy. The term atmospheric constitution, was first 
employed by Sydenham, to express this unrevealed governing 
power of the air. The qualities of the air are manifested often in 
extensive epidemics, as the influenza, which has been known, not 
only to spread over whole continents, but even to make the cir- 
cuit of the globe. The characters and production of diseases are 
strongly controlled by them. In certain series of successive 
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years, without any appreciable difference in the known proper- 
ties of the air, particular diseases prevail epidemically, as certain 
fevers, dysentery, &c. To these succeed other series of years, 
apparently the same, but in which diseases totally different pre- 
vail, the former have entirely disappeared, and a new character 
is acquired. Some individuals, I have known, who experience an 
attack of asthma the moment they leave this city. There are se- 
veral gentlemen of my acquaintance, who have for many years 
been attacked with a violent catarrh and defluxion'from the head 
in the midst of summer, occurring with great regularity on a fixed 
day. What these qualities are, it is not in our power to deter- 
mine or to conjecture, but the effects are too obvious not to re- 
cognise their existence. 



CHAPTER IV. 

On the Function of the Circulation, or the Distribution and 
Movements of the Blood or Sanguine Nutritive Humour. 

The preparation of the blood or sanguine nutritive humour, 
constituted of the nutritive elements furnished by the aliment, 
and the humours of venous and lymphatic absorption, is complet- 
ed in the lungs by the function of respiration. This fluid, thus 
prepared, is adapted for the maintenance of vital phenomena, the 
nutrition of the organs, and the secretions. But it requires to be 
distributed, for these purposes, to the various organs composing 
the animal organism, which is accomplished by the function of 
the circulation, through the medium of the vascular system. 

The circulation differs exceedingly in the various kinds of ani- 
mal organization. In the simplest form, (infusaria, polypes,) no 
circulation properly exists. It is not necessary. The structure is 
homogeneous — consists of similar elements and atoms. Nutrition 
and respiration are an imbibition from an external or internal sur- 
face, and each constituent atom has but a single relation to the 
other constituent atoms, and to exterior agents. The movements 
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of the fluids is the effect of a kind of electric attraction and re- 
pulsion. In the simplest of the vegetable forms, no vessels are 
existent, and no movements of fluids occur; or where vessels are 
found, there is merely an oscillatory movement of the nutritive 
fluid. 

In a higher species of animal organization, different elements 
concur in the formation of the animal structure, and various or- 
gans execute different functions. Each structure requires a dif- 
ferent element, and has its separate relations to exterior agents; 
and each organ possesses a demand for a special supply of fluids 
adapted to its function. An apparatus, then, became requisite to 
furnish each tissue with its supply of nutritive elements, and to 
place at the disposal of each organ, the materials necessary for its 
particular office. This apparatus is the vascular system. With the 
lower animals, (vermes,) the vascular apparatus consists of simple 
vessels distributing the sanguine fluid. Others more complicated, 
(crustacea, molusca, pisces,) have a single heart or propulsive or- 
gan added to the vessels, whose mechanical action forces the 
blood through the vascular system; and with the more perfect 
animals, (mammalia,) the vascular system rises in complexity 
with the rest of the organism; it is arranged into a double circu- 
lation, respiratory and nutritive, each one distinct; and is provided 
with a double heart, one appropriate to each circulation. 

The vascular system and circulation, follow the development 
of the respiratory organs and function, with which they are 
closely associated. When respiration in the animal organism be- 
comes concentrated on a surface, vessels for the first time appear, 
conducting to it the nutritive fluid, and when a complex appara- 
tus is appropriated for the respiratory function, a complete vas- 
cular system with a heart or propelling organ, is consigned for 
the special purpose of conveying all the fluids and moveable dis- 
engaged molecules into that apparatus, to be submitted to the ex- 
ercise of its function. 

The vascular system thus forms two principal divisions; the 
one intended for the organic actions or nutritive functions, and 
on which depend immediately all vital phenomena, commences 
by the radicles of the pulmonary veins, and terminates in the 
innumerable ramifications and radicles of the aorta, in the inti- 
mate structure of the various tissues and organs of the eco- 
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nomy. At the junction of the pulmonary and aortic portions of 
this division, is seated the systemic or aortic heart, giving im- 
pulse to the movement of the blood in its course from the respi- 
ratory to the organic or nutritive capillaries. The other division, 
intended for the reparation of the nutritive sanguine humour, 
arises by venous and lymphatic radicles in the intimate structure, 
and terminates in the ramifications and minute branches of the 
pulmonary artery in the lungs. Where the systemic and pulmo- 
nary portions of this division meet, the pulmonary heart is situ- 
ated, joined to, without communicating with the aortic heart, and 
impelling the venous blood in its course from the organic or nu- 
tritive capillaries of the various tissues and organs into the pul- 
monary capillaries, for its reconstitution into arterial blood. The 
first division contains arterial or red blood, whose movement is 
eccentric; the second contains venous or black blood, whose 
movement is concentric. 

In this manner of viewing the vascular system, the heart, in 
the circulation, acts as a physical apparatus placed in its circuit, 
imparting force by its mere mechanical powers to the movements 
of the blood in mass, but exercising no influence over its direction. 
It is essential, in the animals of more complicated organization, 
to their existence, because, without its energy, the transmission 
of the blood in columns through large vessels, from the nutritive 
capillaries to the, pulmonic or respiratory capillaries, and its re- 
turn back again, could not be executed with the rapidity neces- 
sary to maintain the organs in their activity. But the importance 
of the heart in the circulation, is derived, entirely, from its me- 
chanical office in maintaining the supply of arterial or oxygenated 
blood in the capillaries of the organism. 

The circulation, or rather distributive movements of the blood, 
is connected immediately with every vital phenomenon. The re- 
ciprocal action between the solids and sanguine humour, is the 
essential motion in which life consists, and, consequently termi- 
nates whenever the supply of this humour ceases. Every deviation 
of this humour from its natural state, or the proportion of its supply 
in any organ, impresses a modification on the actions of the organs 
and the phenomena they manifest, and while the natural proportion 
between the solids and fluids of an organ continues to exist, a pa- 
thological condition cannot prevail. A pathological state of an 
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organ, is, then, always an evidence of an irregularity, of a de- 
parture from the normal order of its circulation, or the movements 
of the organs and supply of its sanguine fluid; and this irregular or 
anormal state or distribution of the sanguine fluid, is one of the 
primary and most important links of the pathological condition. 

A correct knowledge of this function in all its details, becomes 
then, indispensable to the appreciation of morbid phenomena; 
and unless the character of the circulation is thoroughly compre- 
hended, it is impossible to acquire just and positive ideas of the 
diseases of the organs, or be led to the adoption of sound principles 
in pathology. The mode of viewing the circulation, hasalways been 
thegoverning principle of medical systems; whence originated the 
principles of their pathology, and by which was regulated the me- 
thods of their treatment: it has formed the nucleus of their growth. 
The recognised errors of most systems of medicine, have sprung 
from the incorrect and vicious opinions entertained in respect to 
the circulation, based on a partial knowledge, a superficial and 
too limited view of this most important and widely-diffused func- 
tion. It is, therefore, of the first consequence in the attempt to 
determine the truth as to the physiological and pathological states 
of the organs of our economy, to study with close and observing 
attention the phenomena of the circulation. 

To this investigation we now proceed, and shall continue the 
system previously pursued, by instituting an analysis of the various 
constituentdepartments or divisions that concur in the composition 
of this complex function. These will form the following subjects: 
1st, the arterial blood, or sanguine nutritive humour; 2d, the ap- 
paratus or organ of the circulation; 3d, the mechanism of the cir- 
culation, or mode in which it is executed; 4th, the moving forces 
of the circulation; and 5th, its pathological conditions or anormal 
state. 

Sect. I. Of the Arterial Blood, or Sanguine Nutritive Hu- 
mour. 

The blood, the product of haematosis, is apparently a homoge- 
neous fluid, in animals with red blood, of a bright vermilion co- 
lour. When seen by the microscope while circulating in the mi- 
nute vessels, in diaphanous tissues, it appears to consist almost 
exclusively of minute globules, but which from their exceeding 
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mobility evidently float in and are borne along by a very tenu- 
ous fluid. The translucency of this last prevents it from being 
discerned, and the globules alone are to be distinguished. Con- 
sequently, where these do not penetrate, it is not possible to dis- 
cover with the microscope any appearance of moving or circulat- 
ing fluids, though the tissues may be permeated by them. 

The sanguine fluid, when first drawn from a vessel, exhibits a 
uniform appearance and character. But it is nevertheless compos- 
ed of two parts: the one nearly or perfectly colourless, and hav- 
ing great tenuity; the other possessing more density, and consist- 
ing of globules, with which is combined the colouring matter. 

A short time after the blood is abstracted from the vessels, 
these two parts separate, forming the serum or liquid portion, and 
the crassamentum or clot, having a certain solidity and spongy tex- 
ture. In the act of coagulation, it is generally asserted that calo- 
ric is disengaged, though Dr. J. Davy declares he could not de- 
tect it. 

The crassamentum consists of the colouring matter of the blood 
and of fibrin, by the concrescence of the particles of which coa- 
gulation is accomplished. This process is prevented by a variety 
of circumstances, as too elevated or too low a temperature, agita- 
tion, and the admixture of certain neutral salts. The cause pro- 
ducing the concretion of the fibrinous particles is not known, but 
it displays its force at times in the living subject, and coagula are 
formed in the vessels. It bears most probably a part also in the 
process of nutrition. By simply washing the crassamentum with 
water, the colouring matter is removed, leaving the fibrin in its 
natural state, and showing the two are not chemically combined, 
but merely held in admixture. 

The globules of the blood have been variously described by differ- 
ent writers. This was to be expected in the early period of micro- 
scopical observations, when perfect accuracy in the useof so delicate 
an instrument was scarcely to be looked for, or an entire exemption 
from mistakes could be possible. I am strongly disposed to believe 
that Hevvson mistook minute air bubbles for globules of the blood, 
as his description of these last corresponds exactly with the appear- 
ance always presented by air bubbles. In the commencement of 
my own observations, I fell into this error, and had drawings made 
delineating the blood globules, corresponding exactly with Hew- 
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son's description, but subsequently I discovered the deception. 
The accounts of nearly all the other observers, agree very closely, 
and are conformable to what I have seen. They are represented as 
flattened spheres, with a depression in the centre, and consisting 
of a nucleus or central globule, surrounded by a coloured enve- 
lope. The exterior envelope is detached with great facility from 
the nucleus, and the colouring matter dissolves readily in water; 
hence the perfect globules are to be seen only in blood recently 
taken from the vessels. According to Mr. Bauer, whose observa- 
tions receive support from those of Messrs. Edwards and Dumas, 
the central globules or nuclei freed from their coloured envelope 
and united together, constitute the fibrin of the blood. 

The size of the blood globules has been variously estimated, 
and no certain standard can be relied on: what, however, appears 
very certain is, that it diners considerably in different animals, 
and has no relation to the bulk of the animal: for the blood glo- 
bule of the frog is larger than that of man. 

The essential elements of the blood consist of serum, of fibrin, 
and of hematosine, or the colouring matter. The proportions of 
these cannot be established with positiveness, as they vary from 
numerous circumstances. 

Serum is composed chiefly of water, holding albumen in solu- 
tion, with various saline principles, and coagulates by heat and 
the influence of galvanism. When coagulated, a portion retains 
the fluid state, which is termed serosity. Numerous, regular, and 
rounded corpuscules or globules, are observed in the serum when 
examined with the microscope, resembling the blood globules de- 
prived of their coloured envelope. According to Mr. Bauer, they 
do not appear in the serum until after it has been removed from 
the vessels some days; but this is most probably owing to the 
mere condensation of the fluid by evaporation, rendering them 
more apparent. 

The fibrin is identical with the muscular fibre, whence it has re- 
ceived its appellation; it is also named coagulable lymph. It is 
obtained artificially by washing the crassamentum; it is of a gray- 
ish or yellowish-white colour, possesses a remarkable tenacity, 
and considerable elasticity. According to most micrographers, it 
is composed of globules, analogous to those of the blood deprived 
of their colouring matter. 
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The colouring matter or hematosine is a peculiar animal prin- 
ciple. It abounds in the crassamentum, from which it does not 
separate spontaneously, and can be procured only by chemical 
processes. It is of semi-liquid consistency, and deep red, or when 
dry, nearly jet colour. Seen with the microscope, it presents 
the appearance of numerous small bodies floating in a liquid, 
which are conjectured to be the fragments of the decomposed 
globules. 

While the preceding are regarded as the essential and charac- 
teristic elements of the blood, other principles are detected in it, 
and enter into its composition: such are albumine, held in solu- 
tion in the water of the serum, cerebrine or the fat matter of the 
brain, urea, sulphur, peroxide, of iron, lactate of soda, soda, chlo- 
rides of sodium and potassium, sulphate of potassa, and phosphate 
of lime and magnesia. 

The sanguine fluid thus contains the immediate or remote ele- 
ments of the animal tissues and secretions, which are separated 
from it by the processes of secretion and nutrition in the differ- 
ent organs. At the same time it is the sustainer of the organic 
actions or vital phenomena. 

The quantity of the nutritive humour has been variously esti- 
mated; but, it is evident, it cannot observe a constant proportion, 
and must vary with different individuals, and in the same indivi- 
dual at different epochs. 

It is not equally distributed to every organ; each one having a 
certain sum, or proportion, appertaining to it. The most elevated 
in the scale of vitality, are those most richly furnished with 
blood. The natural proportion is always destroyed in disease, and 
this constitutes the most important and striking feature of the 
pathological state. 

All the elements of the blood do not equally circulate in, or 
penetrate into all the tissues. The red or coloured globules have 
no natural relation to, and are not found in the cellular, serous, 
fibrous, and cartilaginous tissues, and the medullary portion of 
nervous tissue: they do not enter into the circulation of these tis- 
sues in a natural state. The complex tissues nourished and pene- 
trated by red blood, containing as components a portion of the white 
tissues have also in them a separate circulation of colourless blood. 
This circumstance is of deep importance, and ought to be kept in 
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view in the study of the pathological state, and the just apprecia- 
tion of its phenomena and characters. For the process called ir- 
ritation will be attended with different phenomena, and will ge- 
nerate entirely different products in the white tissues nourished 
with albuminous or colourless blood, and in the red tissues, nou- 
rished with coloured blood, abounding in fibrin. 

Sect. II. Apparatus or Organs of the Circulation. 

The apparatus of the circulation has a physical construction, 
adapted to convey or conduct fluids, and impress on them mo- 
tion. It is composed of vessels, (arteries and veins,) and a heart 
or hearts. In some of the lower animals, (vermes,) the circula- 
tion is executed by vessels alone, having, however, on the main 
trunk the addition of a muscle, giving impetus to the movement 
of the blood, analogous to, or being the first rudiment of a heart. 
In animals of more complex structure, a heart is added. At first 
it is single, having but one auricle and one ventricle, and propels 
the arterial blood, or is aortic, as in the Crustacea and most mol- 
lusca; or it moves the venous blood, or is pulmonary, as in fishes. 

Animals of the higher orders have a double heart, or more pro- 
perly speaking, two distinct hearts, though adherent to each 
other, one appropriated to each circulation. The respiratory or 
pulmonary heart propels .venous blood into the pulmonary appa- 
ratus, to be revivified by the process of respiration; the nutritive 
or aortic heart receiving the blood from the lungs, transmits it 
into the tissues and organs of the economy for the objects of nu- 
trition, and the excitement of vital phenomena. 

A small fraction only of the whole mass of sanguine fluid is 
positively contained in the vessels at the same moment, and can 
be said to be actually circulating. The larger portion exists in 
the capillary vessels and areolar texture of the organs, in which 
its movement is not progressive in mass or column, but is oscil- 
latory, vortical, and molecular. This part is renewed gradually 
and in successive portions, by the receipt of new molecules from 
the vessels of supply, (the arteries,) and is consumed in the pro- 
cesses of nutrition and secretion. 

These several parts of the apparatus of the circulation, require 
a summary notice. 
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§ 1. Vessels or Arteries and Veins. 

The arteries are elastic tubes with solid parietes, conveying the 
blood driven by the impulse of the heart, into the capillaries and 
areolar structure of the organs. Their anatomical structure has been 
described in Parti. They are implanted in the ventricles of the 
heart, into which they open. The one conducting the blood into the 
body generally, from the left ventricle, is the aorta; that transmitting 
the blood from the right ventricle into the lungs, is the pulmo- 
nary artery. The two have exactly the same structure. The ar- 
teries are constituted to resist the impetus of the heart communi- 
cated to the blood; and this is the sole cause of their difference 
from the veins. The arteries are nearly passive in the circulation: 
they have no active participation in that process. By their elas- 
ticity they yield to thedistending force imparted by the contraction 
of the ventricles, but immediately react with slight increase of 
force as that ceases. In this manner the impulse derived from the 
heart is continued on the blood, and its progressive movement is 
maintained during the relaxation or diastole of the heart. The elas- 
ticity of the arteries has the same operation, though more perfectly, 
with the air-vessel in hydraulic engines, contrived for the purpose 
of maintaining a constant current, of water through tubes, by con- 
tinuing the pressure on it, during the retraction of the piston. 

The function of the arteries in the circulation is entirely me- 
chanical, depending solely on their physical form and properties: 
it possesses nothing of a vital character. Many physiologists still 
hold the belief, that arteries are furnished with a muscular coat, 
and have, consequently, an active participation in the circulation 
by a contractile power. This opinion was first adopted before the 
existence of general anatomy had carried the lights derived from 
an analysis of the structure, into the study of the tissues and their 
properties. It was a bare hypothesis, and once formed and em- 
braced, attempts were made to sustain it by some crude and in- 
conclusive experiments. Not only do we know, from anatomical 
analysis, muscular fibre to be absent from the structure of arte- 
ries, but chemical analysis establishes the same fact, by proving it 
does not contain fibrin. The arteries devoid of muscular fibres, 
endowed with no other contractile force than that of mere elas- 
ticity, can exercise no active and controlling influence on thecir- 
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culation; and all doctrines assuming their contractility as a princi- 
ple or fact for their basis, have not a foundation in nature, and are 
necessai'ily defective and erroneous. 

All those explanations of the formation of congestions, undue 
excitement, and accumulation of sanguine fluid, in the organs, 
derived from a supposed active determination of the blood into 
them, by a direct action of the heart and vessels, are entirely hy- 
pothetical. No power of the kind is possessed by them. The 
blood may move quicker or slower, according to the frequency 
and force of the contractions of the heart, but the quantity sent 
into the organs will always hold the same relative proportion. 

The veins, in structure, are less solid, resisting, and elastic, 
than the arteries; they are more yielding and distensible. Expe- 
riencing none of the impetus of the heart's contraction, it would 
have been unnecessary they should have been endowed with the 
same physical powers of resistance, while from the slower move- 
ment of the returning blood, and its liability to temporary retard- 
ations from numerous causes, it was proper they should have the 
power of enlarging under those circumstances, to contain an in- 
creased quantum of that fluid. 

The differences in the structure of the arteries and veins pro- 
ceed from their middle or proper coats. In the veins, this is 
either peculiar to them, being sui generis, or is a modification of 
the yellow elastic fibrous tissue, forming the middle coat of the 
arteries. The internal or lining membrane is the same in both, 
though in the veins it is disposed at intervals in folds, forming 
valves, which aid, on mechanical principles, the feebler circula- 
tion in these vessels. Neither set of vessels are furnished with 
a structure susceptible of active contractions. 

The veins execute a function analogous to that of the arteries. 
Both passively admit, by their physical conformation, the passage 
of fluids through them, which are propelled by forces foreign to 
the vessels themselves. They are mere conductors of the san- 
guine fluid, but in opposite directions. The arteries being affe- 
rent, and the movement of the fluid centrifugal; the veins being 
efferent, and the course of the blood in them centripetal. 

The veins commence in the manner the arteries terminate; 
that is, in exceedingly minute and almost imperceptible ramifi- 
cations and divisions. In the arteries these form series decreas- 
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ing in caliber, and increasing in number; in the veins the order 
is reversed, decreasing in number, and increasing in capacity. 
The veins are infinitely more numerous than the arteries in the 
general system, though the fact is doubtful as to the pulmonary 
organs; and they are estimated to contain at least three-fifths of 
the actual circulating fluids. 

It was long a favourite notion, and is not yet entirely abandon- 
ed, that the arteries and veins were directly continuous, the one 
commencing from the termination of the other. The movement 
of the blood, as regarded in this manner, was considered a com- 
plete circulation in the strictest sense, passing through the arte- 
ries, and immediately returning from them back again through 
the veins. The impossibility of explaining the physiological 
phenomena of nutrition, secretion, calorification, and of the pa- 
thological phenomena of congestion, inflammation, and anormal 
productions, by this hypothesis, was not perceived, and in truth, 
were scarcely inquired into by physiologists and pathologists, 
who were generally content with seeing, without attempting to 
understand them. 

That a direct communication exists between some arterial and 
venous ramifications, and that an immediate transmission of the 
blood from the one to the other really occurs, I do not doubt. It 
is said to be demonstrated by anatomists, who occasionally suc- 
ceed in making the matter of injections pass from an artery into 
the veins; and in examining the circulation with a microscope, it 
is common to observe in the field of vision, one or two of the cur- 
rents of blood globules suddenly change their course, making a cir- 
cuit, and from being centrifugal, to become centripetal. In the 
salamander, and other animals of lower order, the direct com- 
munication of many vessels is very obvious. It is not, however, 
true of all the veins; and the larger portion of them arise by im- 
perceptible-radicles in the intimate and areolar structure of the 
tissues and minute capillaries. When we shall treat, in a succeed- 
ing section, of the mechanism of the circulation, the object an- 
swered by a partial direct communication of the arteries and veins, 
and the necessity of such a provision will be indicated. 

59 
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§ 2. Of the Capillary System. 

It is only since the epoch of the appearance of the General Ana- 
tomy ofBichat,thatthecapillarysystemhasbeen regarded generally 
as distinct from the arteries and veins, and its highly importantfunc- 
tions in the production of vital phenomena been duly estimated. 
It must be acknowledged, however, that of this structure, our in- 
formation is exceedingly defective, and the existence of these 
minute vessels is rather inferred than demonstrated. In tracing 
most carefully the course of an artery towards its termination, it 
is seen to diminish until it vanishes from the sight; it is equally 
impossible to seize on the first origin of a vein. The examina- 
tion of delicate and transparent tissues by the microscope, exhi- 
bits numerous currents of globules. Some of these, as we have al- 
ready remarked, in making a circuit, assume a retrograde course; 
others proceed in a regular route, though dividing infinitely, but 
return into afferent vessels, while other globules move in various 
directions with fluctuating course, often are arrested, and become 
fixed in the tissue, while the same, or different molecules again 
separate, form new currents, and re-enter the circulation. 

Examined in its natural state, the tissue presents amidst the 
currents of moving globules, many spaces of apparently solid sub- 
stance, resembling small islets, surrounded by an agitated fluid. 
But if it be slightly irritated, as by thrusting in it a fine needle, 
immediately the motion of the globules is more rapid, new cur- 
rents start into existence, where none were before perceptible, 
and the whole becomes a mass of moving molecules, the general 
direction of which tends towards the point of irritation. 

The last circulation would, from these observations, appear to 
be of three different kinds; one direct between the arteries and 
veins; a second through capillaries intermediate to the arteries 
and veins; and a third in the areolar or interstitial structure 
of the organs. The two last are generally embraced as one, con- 
stituting the capillary syste?n. 

The capillaries enter so intimately into the composition of the 
minute structure of the organs, it is no more possible to describe 
them, than it is to give a description of the intimate texture 
itself. All we do know is, that while arteries and veins are of 
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an appreciable size, aiul their circulation is under the influence of 
the heart, they cannot be said to constitute a portion of the tissues 
of the organs; they are distinct from them, and the interior paren- 
chymatous circulation of the organs, for the purposes of nutrition, 
secretion, and the other phenomena of life, is not performed by 
them, but by the capillaries. 

The capillaries thus constitute an immense system, every where 
continuous from the continuity of the external and internal sur- 
faces, embracing all the organs, from the largest to the most mi- 
nute, executing the organic or vital actions, and susceptible of 
being influenced throughout its whole extent by impressions on 
any one portion. 

The capillaries must possess some differences in the different 
tissues,and even in those entering into the composition of the same 
organs. For, in some organs, as the spleen and mucous mem- 
brane, the circulating or nutritive humour, is almost exclusively 
red or coloured blood; while in cartilage, fibrous membrane, se- 
rous membrane, it is, in a natural state, solely colourless blood 
that circulates in or permeates them. Their capillaries cannot 
therefore be precisely similar. 

In the structure of the same organ are found dissimilar tissues, 
as in the lungs, liver, stomach, &c. nourished by different elements 
of the blood, and admitting in healthy action, the one red blood, 
and the other only colourless fluid. Corresponding with this dif- 
ference in the capillaries, the blood we have just seen, consists of 
different portions, coloured, or red globules, and a colourless fluid 
with globules of the same character. 

The capillaries present also two great divisions, in which very 
opposite actions take place. The one is the capillaries of the or- 
ganic structure, engaged in nutrition and secretion, and in which 
the blood loses its capacity for maintaining the vital phenomena, 
or is changed from arterial into venous blood; the other is the 
capillaries of the lungs, in which the reverse action occurs; the 
blood acquiring the capacity of exciting and supporting vital ac- 
tions, and is changed from venous into arterial blood. 
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§ 3. Of the Heart. 

The heart is a muscular organ, whose contractions give im- 
pulse to the motion of the blood, accelerating its course from the 
one set of capillaries to the other. It is not absolutely necessary 
to a circulation, or distribution of nutritive fluid in organized be- 
ings. The animals of simple structure are devoid of it; and the 
circulation of vegetable beings, often very active and energetic, 
is entirely carried on without its assistance. 

The heart is not constructed on the same model in all animals. 
In one class, (vermes,) it is a mere muscular coat added to a por- 
tion of the large arterial trunk: in another, (the mollusca,) it is 
an enlargement of the vessel with the addition of muscular layers: 
in others, (reptilia and pisccs,) it is single, and is pulmo- 
nary, or propels venous or black blood into the lungs, or is aortic 
or systemic, driving arterial or oxygenated blood into the gene- 
ral system. In the mammalia, the heart is double, or, more pro- 
perly speaking, is two hearts conjoined together, but having no 
immediate or direct communication with each other after birth — 
the one being pulmonary, or transmitting venous blood; the 
other systemic, and impelling red or arterial blood. 

The heart in man, regarded as a single organ, presents four ca- 
vities; two auricles, and two ventricles. The left, or rather pos- 
terior auricle and ventricle, communicate with each other, and 
form the left, aortic or systemic cavities; the right auricle and 
ventricle, opening into each other, are the right, or pulmonary 
cavities. 

The ventricles compose the body of the heart, and are formed 
of firm muscular walls. The muscular fibres of the ventricles are 
not continued to the auricles. The auriculo-ventricular orifices 
are furnished with valves, admitting the influx of the blood from 
the auricles into the ventricles, but preventing its reflux; while 
the openings of the pulmonary artery and aorta are also provided 
with valves arranged to admit the passage of the blood from the 
ventricles into the vessels, but equally preventing its return. The 
ventricles act on a large mass of blood, and impel it through an 
extended space. Their muscular structure possesses a proportion- 
ate development; and the left, as requiring the most force, has 
the thickest parietes. 
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The auricles are considerably thinner than the ventricles, hav- 
ing much fewer muscular fibres, which, in fact, are not necessary, 
as they merely force the blood into the ventricles during their 
relaxation. The auricles communicate with veins; the right being 
connected with the cava ascendens and cava descendens returning 
the blood from the inferior and superior portions of the body; and 
the left with the pulmonary veins, bringing the blood from the 
lungs. No valves are placed at the openings of the veins into the 
auricles, so that the column of blood is continuous from the inte- 
rior of the auricles to the venous radicles. The auricles may, 
with propriety, be looked on as venous enlargements, forming 
reservoirs for the supply of the ventricles, reinforced by some 
muscular fibres to drive the blood forward into the ventri- 
cles. In this view, the ventricles alone are to be considered 
as properly the heart: it is they that impress the impelling force 
on the column of blood in both the circulations, pulmonary and 
systemic. 

The interior cavities of the heart are lined by the same deli- 
cate membrane, forming the inner coat of the blood-vessels, with 
which it is continuous: of the same tissue also are constructed the 
valves situated at the auriculo-ventricular openings, and the ori- 
fices of the large arteries. No differences can be perceived in the 
structure of this tissue in the venous or arterial vessels, and the 
two hearts; yet the venous membrane, and that of the right or 
pulmonary heart, is more distensible than the other, and is seldom 
found ossified which is a common occurrence in this membrane 
in the arteries and aortic heart. This membrane is very irritable, 
and susceptible of inflammation. 

The heart on the exterior is invested by a serous membrane, 
which is reflected from it at the origin of the vessels, forming a 
kind of sac enclosing the heart. On the exterior of this is applied 
a layer of fibrous tissue, connected with a similar tissue in the 
diaphragm, and is continued on the large vessels coming to, 
or arising from the heart. The serous covering is provided, as in 
other organs where it exists, to admit of easy and unresisting 
movements in the heart, and for this purpose it is lubricated by a 
serosity exhaled on its surface. 

The nerves of the heart arc remarkably small. They follow 
the distribution of the cardiac arteries. It was, for a considerable 
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period, denied that the heart received any nerves, and the source 
whence they are derived is not yet absolutely determined. The 
most probable opinion is, that they receive some filaments from 
the eighth pair, and others from a plexus of the trisplanchnic. 

The structure of the heart is calculated entirely on physical 
principles, and intended for the development of a mechanical ac- 
tion on the blood. Its influence in the circulation is solely that of 
a physical apparatus, similar to a forcing pump in an hydraulic 
engine. It can have no controlling power over the course or di- 
rection of the circulation, which is influenced by it in no other 
manner than by the force and frequency of its contractions. In 
the irregular distribution of the circulating, or nutritive humour, 
so important a feature of the pathological state, it does not possess 
the slightest agency. 

Sect. III. — Mechanism of the Circulation. 

The apparatus described in the preceding section, has for its 
office or function the performance of the circulation, or movement 
and distribution of the nutritive humour. The manner in which 
this is effected, and the forces accomplishing it, are an interesting 
subject of inquiry; one that is deeply involved in pathological 
discussions, and the determination of therapeutical principles. 

The blood, or circulating liquid, may be regarded as distrihuted 
into three portions, according to the part of the vascular system 
containing it. The first is the portion included in the arteries 
moving from the heart towards the capillaries. It is the least in 
quantity. The second is that contained in the veins returningthe 
blood from the capillaries: its quantity exceeds considerably the 
first. The last is the portion existing in the minute capillaries 
and interstitial, or areolar texture of the organs, and is immedi- 
ately engaged in the production of vital phenomena, nutrition 
and secretion. It is by far the most considerable portion of the 
sanguine mass; its movement is not progressive, but fluctuating, 
and it is gradually renewed. The two first portions can alone he 
considered as actually circulating in a constant current; the last 
is detained in the organs, and its movements are directed by the 
organs themselves. 

The circulating blood, or that contained in the vessels, pre- 
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sents every where a collection of continuous and moveable co- 
lumns, having the two hearts or ventricles for common bases. 
It is confined in the vascular system, 1st, by the parietes of the 
vessels, which, by their physical properties, react on it; and 
2d, by the capillaries and areolar texture of the organs, replete 
with their portion of the sanguine nutritive humour, which 
admit only the quantity required for their immediate actions, and 
to replace what they transmit to the circulation. From the direct 
communication between the arteries and veins, a true circulation 
is performed, the blood passing immediately from the one set of 
vessels into the other. By this mechanism an impulsion commu- 
nicated tolhe base of the circulating columns is experienced, at the 
same moment, throughout the whole mass, and the movement of 
the circulation is not, consequently, as is generally represented, in 
successive waves, but is consentaneous in every portion. The 
proper vascular system or circulating apparatus, has no immedi- 
ate agency in the organic actions; it is merely intended as a sys- 
tem of supply, conveying to the capillaries and areolar texture, 
the fluids appropriate to their especial functions. 

The blood contained in the capillaries and areolar texture of 
the organs, does not enter into the circle of the circulation: pro- 
perly speaking, it does not circulate. Its' movements are not al- 
ways progressive, but are molecular, fluctuating, and oscillatory. 
A certain quantity of sanguine fluid is essential to every organ, 
is one of its elements, and can in no manner be abstracted from 
it. This portion is really an organic fluid. The general quantity 
of the blood in the capillaries and areolar texture varies accord- 
ing to its greater or less abundance in the economy, and the ac- 
tions of the organs attracting into them additional supplies, form- 
ing local congestions, and disturbing the balance of its distribu- 
tion. 

The capillary system and areolar texture of each organ, derive 
their sanguine or nutritive humour from the vascular system and 
general circulation, by an independent force. They admit or at- 
tract it from, retain or return it into the vascular system and ge- 
neral circulation, according to their mode of excitation, which al- 
ways governs their demand, or the necessity of a supply. Each 
organ is, consequently, the regulator of its own circulation, and 
determines the quantity of sanguine humour it contains. This 
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quantity is specific in each organ, depending on its organic and 
functional actions, but admits a certain fluctuation resulting from 
the states of activity or repose of the organs. 

The erectile tissues offer a type, on a magnified scale, of the ca- 
pillary system and areolar texture, and of the phenomena com- 
posing the circulatory movements of which they are the seal. 
The erectile tissue in the penis, clitoris, nymphae, nipple, &c- 
consists of innumerable capillaries anastomosing together, and a 
cellular or areolar structure, with which the capillaries freely 
communicate. The large vessels convey to this tissue at all times, 
the same quantity of blood, placing this fluid within its reach and 
at its disposal. But, unless it be in a state of excitement, no more 
blood enters it than is required for its nutritive acts. As soon, 
however, as it experiences an excitement, either moral, from sen- 
sual ideas, or physical, from lascivious touchings, it attracts im- 
mediately a large quantity of sanguine fluid, becomes turgid, and 
in a state of erection, and retains the blood within it as long as 
the excitation is continued. When this ceases, the attractive 
power of the tissue terminates, the blood passes into the venous 
vessels, and a state of flaccidity and relaxation ensues. 

When a general plethora prevails, the vascular and capillary 
systems are turgid with blood, and the organs possess their greatest 
development, fullness, and activity. In the deficiency of this fluid 
the circulating portion is maintained at the expense of the capil- 
laries and areolar texture, which are deprived of a portion of their 
sanguine fluid; the organs contract to their smallest dimensions, 
and the energy of their organic actions declines. In sudden ex- 
cessive losses of the fluids, emaciation is rapidly induced from 
this cause, the features shrink, and the size of the limbs dimi- 
nishes. The formation of congestions in the internal highly san- 
guine organs, is attended with similar results, as the excess of 
fluids accumulated and locked up in those organs, occurs at the 
expense of the rest of the economy, which is called on also to 
furnish a sufficiency of blood to maintain the circulation in the 
vessels. 

The sanguine fluid of the capillaries and areolar texture, the 
organic fluid, experiences incessant mutations. It is the subjectof 
the molecular actions, consisting of nutrition and secretion, and 
the production of vital phenomena, in which it suffers a complete 
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metamorphosis. It loses part of its elements, and a portion of its 
molecules become fixed in the formation of the solids and the se- 
cretions; it acquires other elements and molecules from the de- 
composition of the animal structure, and its arterial or oxygeniz- 
ed state is exchanged for the venous or carbonized character. 

The capillary and areolar circulation are the most important to 
be studied in their peculiar features, as being the seat of all the 
movements in which the vital phenomena are generated. They 
are the essential agent in nearly all the pathological and thera- 
peutic modifications impressed on the organs and economy. 

The preceding exposition I take to be the correct view of the 
mechanism of the circulation. It is founded on an investigation of 
facts furnished by anatomical researches, ( injections, fyc.Jhy&cdXQ- 
ful study of the circulation in living animals with the microscope, 
and by the phenomena manifested in the pathological state, and 
in therapeutic operations. The views taken by writers of the cir- 
culation, are, in general, too exclusive. Some, with Harvey, con- 
tinue to regard it as performed exclusively in the vessels, by an 
uninterrupted connexion of the arteries and veins: others, with 
Bichat, consider the capillary system as entirely intermediate 
to the arteries and veins, preventing the direct transmission 
of the blood from the one to the other set of vessels. Neither of 
these doctrines alone can explain some of the most important 
facts connected with the circulation, nor is either separately con- 
sonant with some of its most absolute phenomena. Both, with the 
limitations given to them, are true. A capillary circulation, as 
described by Bichat, unquestionably exists; and in addition, a pa- 
renchymatous orareolar circulation, in which thenutritive sanguine 
fluid possesses a molecular movement; in both which the circula- 
tion is effected by inherent forces. A direct circulation also exists 
between the arteries and veins; the arteries forming a curve, and 
the blood returning immediately back to the heart. This last ar- 
rangement is necessary for the safety of the economy in those 
sudden and extensive congestions, so frequently formed under 
the influence of vehement irritations developed in highly sanguine 
organs. In these cases, the blood in the capillaries and areolar tis- 
sue, does not return into the vascular system; it assumes a direc- 
tion towards the point of irritation, where it accumulates, is de- 
tained, and more or less stagnates, which condition constitutes 
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the state known as congestion. This state, when extensive, 
or seated in the large and sanguine organs, as it respects the vas- 
cular circulation, is equivalent often to the abstraction of many- 
pounds of blood, whence proceeds the feebleness of the vascular cir- 
culation when this condition prevails. Theheart is almost powerless 
from the diminution of the circulating mass of blood, and the defi- 
ciency of supply to its own capillaries; the pulse is miserable,and 
scarcely to be distinguished, for the artery is not distended, nor 
its coats put on the stretch, by the volume of fluid traversing it; and 
the external surface, when the congestion is internal, is pallid and 
algid, because deserted by its sanguine humour. If a direct cir- 
culation had not been provided, every congestion, of even mode- 
rate extent, would have been necessarily productive of a fatal 
syncope. The vascular circulation must have ceased, from the 
sudden detention of the blood in the capillary system and pa- 
renchyma of the organs, under the influence of an active irritation, 
and the detorsion it impresses on the whole of the capillary cir- 
culation. The necessity of a direct circulation is manifested, and 
in this arrangement is displayed a striking instance of the pro- 
found designs and beautiful harmony prevailing in every portion 
of the organism. 



Sect. IV. Of the Forces accomplishing the Circulation. 

From the anatomical characters of the arteries and veins, as 
clearly examined in a preceding section, it is very evident they 
can exercise but a very limited influence in producing the circu- 
lation or movement of the blood. Their agency in this respect 
is restricted entirely to their physical properties, depending on 
their structure. The arteries, by their elasticity, which they pos- 
sess in an eminent degree, when the vascular system is well sup- 
plied and distended, react on the column of fluid, and assist in 
maintaining, in the manner previously explained, the progressive 
motion of the blood. The shock or impulse communicated by 
the contraction of the ventricles, and the sudden injection of 
blood into the arteries, is experienced throughout all their rami- 
fications, produces a slight distention, and it is asserted, a feeble 
lateral motion. This shock or impulse is perceived when an 
artery is felt, and forms the pulse. The force and firmness of the 
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pulse always corresponds to the distention of the arteries, and is 
an evidence that the vascular system possesses its full quantum or 
an excess of the sanguine fluid. But when the amount of the circu- 
lating fluid is diminished, the arteries collapse in proportion to 
its diminution, their reaction on it is lessened, and the pulse is 
feeble; and when the abstraction of the blood from the vascular 
system is so considerable, as no longer to fill the caliber of the 
arteries, and distend their coats, the pulse disappears, and can no 
longer be felt, though a stream of blood may still continue to flow 
through the vessels. 

Many writers strenuously contend for an active participation 
in the circulation on the part of the vessels, and they have endea- 
voured to prove in them the possession of a contractile power, 
similar to muscular contraction. Dr. Hastings, of modern au- 
thors, is the most conspicuous for his labours to establish this 
point. His evidences are, however, exceedingly defective, and 
weigh very lightly in opposition to the conjoined result of anato- 
mical and chemical analysis, disproving absolutely the existence 
of muscular fibres in the composition of the arteries, sustained, in 
addition, by the experiments of Bichat, Majendie, and Parry. 
The principal experiments of Dr. Hastings are obnoxious to very 
forcible and important objections. The contraction manifested in 
an artery after it has been laid bare, is one of the strong facts re- 
lied on to establish its muscularity. This contraction is not ma- 
nifested immediately, as all muscular contractions are, when re- 
sulting from an irritant, and is a consequence of the evaporation 
of the watery portion of the serous fluid, constituting so large a 
portion of all the solids, and which always occurs when a part is 
denuded. The tunics of the arteries are consequently condensed, 
and their diameter is diminished. 

Sulphuric acid applied to an artery also produces a diminution 
in its diameter, and this is also assumed as an evidence of muscu- 
lar contraction. But concentrated sulphuric acid attacks every 
part of the animal structure to which it is applied as a chemical 
agent, changing its character and properties, and the contraction 
of an artery from this cause can never be admitted as a test of its 
muscular structure. Besides, sulphuric acid, from its strong affi- 
nity for water, attracts that fluid from all bodies with which it is 
placed in contact, and this cause alone, by producing condensa- 



476. OF TI T £ FORCES ACCOMPLISHING THE CIRCULATION. 

tion in the coats of the arteries, will occasion diminution of their 
caliber. It would be remote from the elementary design of this 
work, to enter into a critical analysis of the other experiments of 
Dr. Hastings, but they can be shown to be equally inconclusive 
with those already noticed. 

The vessels exerting no other agency in the circulation than 
that derived from their physical structure and properties, we have 
to look to the heart and the capillaries, and areolar texture for the 
active powers producing the circulatory and distributive move- 
ments of the sanguine fluid. 

The heart, by its structure and contractile power, is unques- 
tionably a very efficient agent in the circulation of the blood. By 
many writers it is considered as the sole cause of the circulation. 
The ventricles contracting from an inherent vital force on the blood 
they contain, which is continuous with that in the arteries, act on it 
with a physical impulse. The blood being mobile and unresisted 
in the direction of the arteries, moves along them, from the im- 
pulsion given by the ventricles. The action of the heart in the 
circulation js thus seen to be entirely mechanical, and it can im- 
press no other modification on it, than what may arise from the 
greater frequency or slowness, force or feebleness of the ventri- 
cular contractions. It cannot alter in any respect the distribution 
of the circulating fluid; it cannot direct, at the same time, a larger 
quantity into one organ, and a smaller into another, the caliber of 
the arteries being nearly unchangeable, and the relative proportion 
sent to each organ must, consequently, be always the same. The 
phenomena of disease constantly manifests, however, an unequal, 
irregular distribution of the sanguine humour amongst the organs, 
some having an excess, and others a deficiency of it. The distri- 
bution of the blood to the organs cannot therefore be accomplish- 
ed by the heart alone. 

By the mechanical impulse of the heart, the blood is propelled 
through the arteries to the organs, where a large portion of it is 
taken up by the capillary and areolar system, as it may be re- 
quired, for the uses of the organs; the remainder is propelled into 
the veins through the direct anastomosing branches, connecting 
the two series of vessels. The heart is consequently the moving 
force of the vascular system, and maintains the circulation of the 
blood. The vascular system supplying the capillaries and areolar 
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texture of the organs with the sanguine humour requisite for 
their circulation and actions, the last is held in an immediate and 
absolute dependance on the first, and the cessation of the action 
of the heart necessarily entails the failure of the capillary and 
areolar circulation, and termination of the organic actions and vital 
phenomena. The heart is consequently a vital organ, on whose 
integrity the whole organism is held dependent. We are here 
presented with another example of the mutual dependency of the 
organs and functions on each other, especially those of the same 
category and apparatus, which has been previously instanced; 
for, already the influence of the capillary on the vascular circula- 
tion has been shown, and we now perceive the reverse influence 
of the vascular over the capillary circulation. In man, and the 
higher animals, whose organic actions necessitate an incessant 
supply of arterial or oxygenated blood, the capillary and areolar 
circulation terminates nearly simultaneously with the cessation of 
the vascular. But in the inferior and cold-blooded animals, which 
do not require the same continuous afflux of arterial blood for the 
maintenance of their organic actions, the capillary circulation does 
not cease entirely with the extinction of the vascular circulation; it 
has been known to persist for some time even after the excision 
of the heart. 

Many calculations have been made to estimate the force of the 
heart's contractions. Some of them have been very extravagant. 
It is not easy, from the imperfect character of the data, to arrive 
at positive conclusions. Besides, the contractions of the heart are 
continually varying, from the operation of numerous causes. A 
very high degree of power is not required for the functions de- 
puted to the heart, and it is not probable that it possesses more 
than is called for by its office. 

The succussive motion of the blood in the arteries, proceeding 
from the ventricular contractions, gradually declines with the di- 
minution of the diameter of the vessels in their increasing rami- 
fications, until, in the fine capillaries, it disappears entirely, the 
blood escaping from them when divided, in continuous streams. 
The influence of the heart is experienced, partially, in the venous 
circulation, through the direct anastomosing communications, and 
a slight throbbing movement is to be observed at times in the 
stream of blood flowing from a vein. 
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Though the influence of the ventricular contractions is expen 
enced in the venous circulation, it is not the sole agent accom- 
plishing the movement of the blood in these vessels. Other causes 
contribute to the same purpose. When treating of respiration, the 
assistance furnished to the venous circulation, by the expansion 
of the thorax and lungs, was pointed out. The dilatation of the 
heart has also an operative agency in effecting the venous circu- 
lation. The blood is pressed forward in the veins by a vis a tcr^o 
formed of the conjoint action of the ventricles in the manner describ- 
ed, of the capillary radicles of the veins, and, to a slight extent. 
of the atmospheric pressure, to which Dr. Barry assigns too much 
importance. The heart being the terminating point of the veins, 
when its cavities dilate, and a tendency to a vacuum is formed, 
the resistance to the motion of the blood being removed, it rushes 
forward with an increased velocity; and, thus, the dilatation of 
the heart is an accessary to the venous circulation, or the return 
of the blood from the periphery towards the centre. The agency 
of this last means in producing the venous circulation, though it 
has attracted some attention in late works, is the least important 
of those signalized as concurring in that design. 

The heart, when the organs and functions are in a natural con- 
dition, contracts, in adult: age, from sixty-five to seventy -five times 
in a minute, and isochronal pulsations are experienced through- 
out the whole of the arteries. The pulse is, consequently, an in- 
dex to the actions of the heart, and the condition of the vascular 
circulation. In proportion to the earlier age of the individual the 
contractions are said to be more frequent. 

The cause whence proceeds the contractions of the heart, has 
long engaged the attention, and foiled the speculations of physio- 
logists in their endeavouv to explain it. Haller,and his disciples, 
assigned it to an inherent irritability of the fibres of the heart, 
stimulated by the presence of the blood. This hypothesis is the 
most rational and probable, though it certainly is not without its 
difficulties. Le Gallois,and most of the French physiologists who 
have adopted his views, regard it as depending on a nervous prin- 
ciple derived from the spinal marrow. This opinion emonates 
from the general doctrine that inculcates irritability to be a pro- 
perty attached to the nervous system, and imparted by it to the 
organs. The fallacy of this doctrine was exhibited when treating 



OP THE FORCES ACCOMPLISHING THE CIRCULATION. 479 

on that subject, (Part I. Chap. III.) The experiments of Le Gal- 
lois are entirely inconclusive; for the results on which he depend- 
ed, it has been satisfactorily shown, were due to the manner of 
their performance, and not to the experiments themselves. When 
the brain and spinal marrow are destroyed in a gradual manner, 
the contractions of the heart will continue, if artificial respiration 
be maintained, and haemorrhagy be prevented. Besides, monsters 
have existed with a heart and circulation destitute of brain and 
spinal marrow. 

The nerves which the heart receives are not for the purpose 
of communicating to it a principle or capacity of action, but are 
intended to connect it with the organs of the economy. The heart 
is one of the centres of life, and regulators of the vital phenomena. 
As such it must be placed in the most intimate relation with the 
other centres of vitality, and respond to all of the principal or- 
gans. By the ganglionic nerves it is associated with all the vis- 
cera of organic life, and especially with the stomach and small in- 
testines; and is directly allied with the brain by the cardiac 
branches of the par vagum, and, indirectly, through the cardiac 
plexus, whence it experiences the influence of the passions and 
emotions. Associated in this manner, indirectly, or by sympathy, 
with the digestive apparatus, and with the brain, and immediately 
connected, as has been demonstrated with the respiratory appa- 
ratus, and the capillary system, the heart partakes in nearly all 
the morbid irritations, and pathological deviations of the organism, 
and the pulse as an index of the heart, becomes the index to near- 
ly every morbid or pathological state. 

It is not, then, without foundation, that physicians have, in all 
periods, paid the highest regard to the pulse, as the most certain 
guide in determining the general state of the economy, and the 
condition of the organs. For the heart, by its connexion with the 
different organs through the ganglionic system of nerves, expe- 
riences a modification in its mode of being and actions, from the 
diseases of each, and thus presents, as it were, the reflexion of 
their various pathological states. Deficient, however, in a correct 
knowledge of the sympathies, and unacquainted with a rational 
theory of the pulse, and its various states, writers have refined 
to such an extent the differences of the pulses, have established 
so many artificial divisions, and rendered them significant of so 
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many various shades, and forms of disease, as to have obscured, 
rather than enlightened this medium of diagnostics and prognos- 
tics. The exceeding minuteness of their indications, casts a doubt 
on the accuracy of their observations, and leads to a just suspicion 
that the sphygmic art has partaken too often of imaginative spe- 
culations, rather than of a study and a due appreciation of the real 
phenomena. At the close of this section will be presented a theory 
or doctrine of the pulses, and their most important modifications, 
exhibiting their production, and the value of the signs they im- 
part. 

It has already been shown, that, in the lower animals, and in 
vegetables, a molecular and capillary circulation of very consi- 
derable force and activity prevails, independent of a central mov- 
ing organ, or heart. It must, consequently, be accomplished by 
a force innate to the capillary structure, and the organs of those 
beings. The law of analogy, observed throughout organized be- 
ings, is sufficient to establish, that, in the higher animals; the mo- 
lecular and capillary circulation proved to exist in them, is go- 
verned by a similar independent force. The heart and vascular 
system is appended in them to the capillary system, in conse- 
quence of their more complicated structure; and, more especially, 
of the greater number, and augmented activity of their vital phe- 
nomena. That principle, or quality of the sanguine nutritive hu- 
mour, directing and sustaining the vital movements and pheno- 
mena of the organs, being more speedily exhausted, a more rapid 
supply became requisite. The heart, as has been demonstrated, 
is not, then, intended for the accomplishment of the whole circu- 
lation, but merely to accelerate the alternate transmission of the 
blood from and to the two divisions of the capillary system, nu- 
tritive and secretory, and respiratory. 

This view of the independence of the capillary circulation on 
the impulsion of the heart is not a novelty. It was fully appre- 
ciated by Stahl and Van Helmont, and sustained by liorcleu. 
Darwin, in the Zoonomia, attempts to establish its truth. But the 
most complete illustration of this great principle, the master-key 
to the study of physiological, pathological, and therapeutic phe- 
nomena, is the admirable chapter on the capillaries in the Gene- 
ral Anatomy of Bichat. 

Having acquired the demonstration of the existence of an in- 
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dependent force directing the capillary circulation, or movement 
of the blood, the nature of this force now presents itself as the 
subject of inquiry. But, on this point, it is not possible to arrive 
at any satisfactory conclusions. It is too closely associated with 
the primary cause of vital phenomena, and occurs too profoundly 
in the intimate structure of the organism, to be detected in the 
present state of our knowledge, and by our actual means of re- 
search Our acquaintance with physiological dynamics is, as yet, 
exceedingly superficial ; and a very considerable period, most pro- 
bably, will elapse before physiologists can pretend to designate 
with certainty the immediate agents of the greater portion of the 
phenomena manifested in organized beings. In science, and espe- 
cially in the physiological sciences, we must frequently be con- 
tent to reduce our pretensions to the observance of phenomena 
as they exist, with their mutual dependancy and order of occur- 
rence. We may often determine positively a fact, and settle its 
relations, without being able to penetrate its cause; and this is the 
full extent to which, for the present, we are permitted to carry 
our knowledge of the active force of the capillary and areolar cir- 
culation. 

An hypothesis respectable from the advocation accorded to it, 
explanatory of the capillary circulation, merits to be noticed. It 
is assumed, that the capillaries are endowed with an expansive 
and contractile power, somewhat analogous to the heart; and con- 
sequently, that their action consists of an alternate imbibition and 
expulsion of the sanguine fluid. M. Broussais, who formerly es- 
poused this doctrine, but which, it is believed, he has since re- 
nounced, pushed it to the extent of asserting the capillaries to be 
the heart of the veins. 

Most writers regard the capillaries as furnished with muscular 
fibres, and as conducting their circulation by muscular contrac- 
tion. This is the prevalent doctrine of the English and of many 
French physiologists, even of those who deny muscularity and 
irritability to the large arteries. No substantive proof has, how- 
ever, been adduced to establish the fact; and when the capillary 
circulation is examined by the microscope, with which it can be 
seen most distinctly, it is utterly impossible to observe the slight- 
est appearance of active contractions and dilatations, or any move- 
ment of the globules of the blood indicating the existence of simi- 
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lar actions. It is in vain to assert that the movements of the ves- 
sels are so delicate as to escape detection. The globules of the 
blood, more minute than the vessels themselves, are distinguish- 
ed in the clearest manner, and their motions are discerned with- 
out difficulty. It is not possible to inspect their movements, it is 
my impression, and believe they proceed from any action of 
the vessels. 

M. Pruss, to explain the species of erection manifested by the 
capillaries, from the accession of fluids they experience under the 
influence of irritation, has conjectured them to possess expansi- 
bility, as an innate vital property. This hypothesis would not de- 
serve a notice, had it not received countenance from the respect- 
able authority of Dr. Hodge, of this city,* who has adopted a 
similar view. This mode of solving a difficulty is cutting the 
knot, and offers no explanation of the phenomenon. A resort to 
an ultimate occult cause should be adopted with great reserve in 
science. It is justifiable only when every explanation by other 
means is absolutely impossible, and an action of any known cause 
is not applicable to the phenomena. Such, however, is not the 
fact, with respect to the distention of the capillaries under excite- 
ment. In the erectile tissues, where the order of the phenomena 
can be closely observed, the erection they manifest, it is very 
evident, is a consequence of the afflux of the fluids into the tissue; 
and the afflux of the fluids is not a consequence of the expansion 
of the tissue. The same circumstances, it is presumable, prevail in 
the capillary actions, and the erection or injection of capillary 
vessels, is due to the same or an analogous cause, producing the 
erection of the erectile tissues. 

Many of the most distinguished German physiologists, who 
have closely investigated the phenomena exhibited by the capil- 
lary circulation, have been led, from observing the independent 
motions of the sanguine globules in the capillaries and parenchy- 
matous structure of the organs, to attribute their movements to 
an innate property, a species of vitality, similar to that of the in- 
fusoria, and to be the result of spontaneity. 

This doctrine is sustained by Carus,.Treviranus, Dollinger, and 
Kaltenbrunner. All of them concur, with Haller,Spallanzani, and 

* North American Medical and Surgical Journal, Vol. VI. No. 11. 
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nearly the whole of the modern micrographers, who have made 
the capillary circulation the subject of observation, in denying 
active or positive contractions in capillary vessels, as a cause of 
the movements of the blood in them. The distinguished names 
enlisted in the support of this doctrine, entitle it to be received 
with attention; and the facts cited to illustrate it, are certainly not 
destitute of speciousness. Still it is an approach to the doctrine of 
ultimate occult causes, and a multiplication of first causes, which 
should be the last resort of philosophy. 

More probable than any of the preceding hypotheses, is the 
suggestion, that electro-galvanic power generated in the nerv- 
ous system, and through it acting on the blood globules in the 
capillary system and parenchymatous or areolar structure, is the 
immediate agent directing the movements or circulation of the 
blood in the capillaries and parenchyma of the organs. The follow- 
ing circumstances may be adduced as corroborative of this position. 
1st. The organic actions, vital or organic chemistry, and the 
capillary or parenchymatous circulation, as exhibited in Part I. 
Chapter III. are so intimately associated as to constitute a circle of 
actions of the same order, and depending on the same cause. 
This cause, reasons, were adduced to show, might possibly be 
electro-galvanism. 

2d. The nervous system exercises a decided influence over the 
capillary circulation. This is evidenced by the phenomenon of 
blushing, from mental impressions and sentiments; by the disor- 
der of the secretory actions arising from strong moral emotions; 
and by the sympathetic transmission of irritations from one organ 
to another. 

3d. Treviranus has shown, that when the spinal marrow is de- 
stroyed, the capillary circulation ceases, although the action of 
the heart and general circulation may be continued. 

4th. It is now an established fact, that electric currents impart 
magnetic properties to needles and iron bars through which they 
may be directed. 

5th. The experiments of Dr. Beraudi demonstrate, that nee- 
dles placed in nervous cords, become magnetic, the force of which 
corresponds to the quantity of oxygen consumed in respiration. 
When the animals arc made to breathe hydrogen or azote, the 
magnetic force is not produced. 
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6th. It is established by electro-dynamic experiments, that two 
electric currents passing in opposite directions impart a repulsive 
and in the same direction bestow an attractive power. Now, the 
globules of blood, in the circulation, exhibit a species of polarity. 
They repel each other, or attract each other under particular cir- 
cumstances that cannot as yet be defined. 

7th. The experiments of Dutrochet and Wedemeyer clearly 
prove electric currents to be capable of producing with fluids the 
phenomena of a capillary and parenchymatous circulation. 

The preceding investigation of the apparatus and the function 
of the circulation, presents as a result; 1st, a vascular or direct 
circulation performed in vessels, the active or moving power of 
which is the heart; and 2d, a capillary, areolar, or parenchyma- 
tous circulation, having an active, motive force or power, not 
yet clearly ascertained, but which, it is not improbable, may pos- 
sibly be electro-galvanic agency acting through the nervous system. 
The two are mutually dependent, and influence each other, yet 
the actions or movements of each are governed in a totally dif- 
ferent manner, and by entirely distinct principles. The vascular 
circulation, is the movement of the blood in columns or in mass; 
the capillary and areolar circulation is a molecular movement. 
The vascular circulation is effected chiefly by mechanical action; 
the capillary and areolar circulation, by vital or dynamic forces. 
The phenomena belonging to the two kinds of circulation, have 
no analogy, either as connected with physiology, pathology, or 
therapeutics; they must be studied separately, and the reciprocal 
influences, and individual peculiarities of each be determined. 
We shall hereafter have occasion to show, that in pathology and 
therapeutics, the most vital errors have been committed, and are 
daily perpetrated from confounding the two, and regarding the 
circulation as a unity, to which the same general principles are 
applicable, in settling the diagnosis of a disease, and the opera- 
tion of curative means. 

Sect. V. Of the Pulse and its Modifications. 

Until the nature and character of the circulation was investi- 
gated and established, the pulse and its modifications, with their 
value as signs, could not be treated on rational principles, or cor- 
rectly estimated. 
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Of the vascular circulation, the pulse is an absolute indicator, 
pointing out its condition in a positive and direct manner. It 
does not respond as immediately to the various states of the ca- 
pillary circulation ; but, as this last exercises a controlling influence 
over the vascular circulation, through it, the pulse indirectly ex- 
poses the condition of the capillary and areolar circulation. 

The pulse, it has previously been shown, is caused by the 
shock communicated to the whole mass or column of blood con- 
tained in elastic vessels, (the arteries,) hy the contraction of the 
ventricles. The vessels opening into the ventricles, and the blood 
beingacontinuous mass in a natural state, completelyoccupyingthe 
cavities of the heart, vessels, capillaries, and parenchyma or areo- 
lar texture of the organs, when the ventricles contract, the blood 
they contain is forced into the arteries, and the sanguine column 
included in these vessels, receives a simultaneous impulse in 
every portion. The pulse is not, consequently, produced, as was 
long supposed, and is still conjectured to be, by a succession of 
wavef following each other through the vessels. It is every where 
synchronous, and the diastole of the arteries corresponds with the 
systole of the heart. Spallanzani, in examining the action of the 
vessels, expressly remarked, in several of his experiments, that 
the pulsation in the aorta, the mesenteric artery, and its smallest 
ramifications, was instantaneous. "The aorta," he observes, 
"when the heart contracted, swelled up at once from its origin to 
its termination." And although from his notion of the circulation 
he supposed " the pulsations must occur in succession," yet he 
acknowledges as the result of his numerous experiments, " that 
at the very moment the heart contracts, the aorta and the whole 
of the arterial system seem to beat at one and the same time." 

It has been a subject of dispute whether the arteries experi- 
enced a dilatation in consequence of the impulse communicated 
to the blood by the contraction of the ventricles. A very slight 
dilatation certainly does occur, though much less than was for- 
merly supposed, or might be believed, from observing superfici- 
ally the pulse. This point appears to be very accurately settled 
by the experiments of Spallanzani, Parry, and Poiseuille. 

Three circumstances govern the pulse, of which it fur- 
nishes the indications: 1st, the frequency or slowness, force and 
rythm, or order of the ventricular contractions; 2d, the quantum 
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of blood actually contained in the vessels or proper vascular sys- 
tem, which is governed by the state of the capillary and areolar 
circulation; and 3d, the state of the arteries. 

1st. The pulse depending so much on the action of the heart, 
partakes of all its aberrations from the natural state, and these de- 
viations are the consequence of idiopathic affections of the heart, or 
of its sympathetic disorders. The last are the most common, for 
the diseases of acute, and most of those of chronic irritations, ex- 
tend their influence to the heart, and involve it in the morbid con- 
dition. 

The modifications of the pulse arising from the contraction of 
the heart, are those affecting its frequency, slowness, force, and 
rythm or mode of pulsation. 

Frequency of the pulse is the most constant and certain symp- 
tom of an existing irritation in the organs. Whenever the heart 
experiences irritation, cither sympathetically of primitively, its 
contractions are quickened, and so long as a frequent pulse* con- 
tinues, whatever may be the improvement of other symptoms, 
we should always suspect a lurking inflammation, and endeavour 
to exterminate it. The diminution of the frequency of the pulse, in 
acute diseases, is uniformly a favourable sign, while its persist- 
ance is as positive an evidence nearly of the continuance of (he 
disease. In convalescence from gastro-enteritic fevers, after the 
perfect reinstatement of the alimentary organs in their healthy 
state, I have frequently found the frequency and irritation of the 
pulse continue, and every attempt to increase the diet or invigo- 
rate the patient by tonics, to be attended with febrile excitement. 
The irritation of the heart in these cases, at first merely sympa- 
thetic, had become established permanently, and did not termi- 
nate with the cessation of the primary irritation. It is to be over- 
come by local depletion from the cardiac region, blisters to the 
same part, small bleedings, and restricted regimen. If neglected, 
organic disease of the heart will sometimes succeed, or the pa- 
tient be cut off by dropsical effusions. 

Frequency of the pulse may be combined with its force and 
fulness, but they do not necessarily accompany each other. 

The contractions of the heart, in the majority of persons, ave- 
rage from sixty-five to seventy in the minute; above that num- 
ber, the pulse is said to be frequent. It often mounts as high 
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as one hundred, one hundred and twenty, and seldom beyond one 
hundred and fifty in the minute. 

When the contractions of the heart are very feeble, from the 
emptiness of the vascular system, they increase in frequency, as 
though the deficiency in the quantity of the blood circulating, 
was to be compensated by the increased velocity of the circula- 
tion. It is scarcely possible to mistake the frequency of the pulse 
from this cause, for the frequency produced by irritation. It is 
always attended with extreme weakness of the pulse. 

Quickness of pulse differs from frequency; it has reference to 
the time of each pulsation, and depends on the systole of the 
heart being performed with a rapid contraction. Most commonly 
it accompanies frequency of the pulse, and is an evidence of ex- 
isting irritations. The frequent pulse of exhaustion is generally a 
quick pulse. 

Slowness of pulse is usually employed as opposed to its frequency, 
and expresses the fewer number of pulsations than is usual in a 
given time. Rareness or paucity of pulse would be a more correct 
designation, to distinguish it from slowness, as contrasted with 
quickness. The diminution in the pulsations of the heart, mani- 
fests the absence of irritation in that organ, or its declension, if they 
had been previously frequent. Rareness or paucity of pulse accom- 
panies at times a full and strong pulse, particularly in the conges- 
tions of the cerebral organs, and is also an attendant on a small 
and feeble pulse, especially in chronic diseases, attended with se- 
rous effusions. It is produced by digitalis, which appears to be a 
specific action of that remedy, diminishing the irritability of the 
heart, and consequently the number of its contractions. 

Slowness of pulse, as opposed to its quickness, has relation to 
each pulsation. It arises from the same causes as rareness of the 
pulse, a state of ab-irritation or asthenia of the mobile organ of 
the circulation, and sometimes of the softening of its parietes. 

A strong or forcible pulse proceeds from the energy of the 
ventricular contractions. Most commonly it belongs to a fulness 
of the vascular system, or plethora, and manifests excitement and 
vigour in the heart. It attends on hypertrophia of the left ven- 
tricle. 

A feeble pulse, marks in most instances, a low state of excite- 
ment in the heart, and indicates exhaustion of the vascular sys- 
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tern. It may be accompanied with slowness or frequency. In 
carditis and pericarditis the pulse is said to be feeble, which then 
proceeds from the disability of the ventricles to contract, like 
other muscles, when they or their sheathes are in a state of acute 
inflammation. 

The last modification of the pulse emanating from the heart, 
relates to its rythm, or mode of action. In this respect, the pulse 
may be equal or regular, unequal or irregular, and intermittent. 
In a regular or equal pulse, all the pulsations are similar; a pulse 
is unequal or irregular, when the pulsations do not correspond to 
each other in frequency, quickness, and force; a pulse is inter- 
mittent, when, after several pulsations, there occurs a momentary 
repose. These conditions of the pulse proceed from different 
modes of contraction of the ventricles. The irregular and inter- 
mittent pulses belong to organic diseases of the heart, and occur 
also in acute diseases, from sympathetic disturbances in that 
organ, which, I am disposed to believe, are only excited by irrita- 
tions of the digestive organs. At least, I do not recal pulses of 
that character in the diseases of other organs, except of the heart 
itself. The irregular is a more unfavourable than the intermittent 
pulse. I have known instances in which an intermittent pulse 
was natural to the individual; it continued for years, and during 
the enjoyment of good health. 

2d. The capillary system modifies the pulse, as to fulness 
or emptiness, by determining the quantity of blood contain- 
ed in the vascular system, and regulates, in these respects, 
the state of the direct circulation. This last supplying the ca- 
pillary system, which attracts from the arterial and withholds 
from the venous vessels the proportion of blood it requires de- 
termined always by the state of its excitation, the vascular or di- 
rect circulation is governed, as to its repletion or vacuity, by the 
state of the capillary circulation in the different organs. Fulness 
or emptiness of pulse are, then, indications of the condition of the 
capillary circulation. These states of the pulse are produced, how- 
ever, under particular circumstances, and in a manner requiring 
to be noticed. 

When a limited extent of the capillary system is engorged with 
blood, as occurs in inflammation and irritation, and its circulation 
is sluggish or suspended, the portion thus affected, ceases to ad- 
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mit further supplies, for the time, from the artery conveying the 
sanguine humour to it. The amount of blood previously trans- 
mitted into the capillaries, is now accumulated in the artery, and 
passes into the veins exclusively by the direct communication 
existing between these vessels. They are consequently replete 
with blood — the artery, completely distended, is full and hard, 
and it more perceptibly manifests the momentum of the heart's con- 
tractions. This I regard as the correct explanation of the full,strong 
pulse, felt in the arteries supplying an inflamed part of limited ex- 
tent, as in the radial artery, in very acute inflammation of the hand. 

Inflammation of the brain or meninges with light congestion, 
produces the same effect in the carotid arteries; and to a greater 
extent, the same circumstance is observed in the extreme con- 
gestions of the brain, as in apoplexy. In these cases, the pulse of 
the whole vascular system, is full, strong, and often slow. The 
degree and extent of the congestion, which occupies the external 
as well as internal capillaries, arrests the capillary movements, and 
of course the demand of these organs, receiving in a natural state, 
as is estimated, an eighth of the whole circulating fluid, while the 
general torpor of the capillary system throughout the economy, 
which attends on this disease, diminishes, in some degree, the call 
made on the circulating fluid. The vascular system, in conse- 
quence, acquires a repletion of blood, the vessels are distended, 
the pulse is full and strong, and as no irritation exists in the heart, 
its contractions are slow. 

Precisely the reverse is the effect, on the general or vascular cir- 
culation and pulse, of irritation in the extensive membranous tissues 
rich in capillaries, and in capacious organs of highly vascular struc- 
ture, producing in them profound congestions. The quantity of 
blood these organs and tissues are capable of containing, and which, 
under the influence of irritation they abstract and withhold from 
the vascular system, is so great. as to reduce the general circula- 
tion to a state of extreme exhaustion. A small, deficient current 
flows through the arteries and returns immediately by the veins; 
the heart is in a state of asthenia, contracts with feebleness on its 
half-distended cavities, and the pulse is scarcely to be perceived, 
and is sometimes entirely absent, when the volume of blood is not 
adequate to bring the elasticity of the arterial coats into action. 

In the commencement of irritations of the internal viscera, es- 
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pecially of the digestive or alimentary organs, before reaction, or 
the irradiation of the irritation into other organs has ensued, the 
capillary and areolar circulation of the external surfaces is dimi- 
nished, the capillary circulation concentres towards the seat of 
irritation, where the blood accumulates and is detained until it is 
dispersed by the establishment of reaction. This concentration of 
the circulatingor nutritive humour in a portion of the capillary sys- 
tem, forms the cold stage of fevers, and is the essential condition of 
visceral congestions, which have formed so prominent a feature of 
late in some systems, though their mode of production was not un- 
derstood. Its direct effect is to abstract blood from the vascular sys- 
tem, equivalent to a depletion, and the quantity of blood of which 
the vessels are deprived, is proportioned to the intensity and ex- 
tent of the concentric movements of the capillary circulation, and 
degree of congestion induced; it is often equal to the abstraction 
of many pounds of blood. Hence arises, in this state, the weak, 
feeble pulse, a sign of debility in the contractions of the heart, 
and emptiness of the vessels. 

The same result, as to the vascular circulation and pulse, is 
caused by extensive irritations of the cutaneous surface, productive 
of sanguine congestion of its capillaries. This state exists in the 
eruptive fevers, or exanthemse, when of a high grade, and which 
are, then, attended with a weak, empty pulse. Scarlatina, when 
of intense character, as in its malignant form, is a remarkable il- 
lustration of the fact. The disease, in this state, exhibits the skin 
from the head to the feet of a deep red, demonstrating the actual 
presence of red blood in the skin, in a quantity entirely unnatural. 
The internal mucous tissues, in this malignant form of the disease, 
is shown by dissection to be in the same condition. Here then 
is presented the ocular demonstration of the permanent conges- 
tion of the cutaneous capillaries, the detention of a large quantity 
of the circulating fluid in them, and its consequent deprivation 
from the vascular system. Now, in this form, or stage of scarla- 
tina, the pulse is always deficient in fulness and force, and in the 
highest grades of the disease, the pulse is reduced to such ex- 
treme exility, it is scarcely distinguishable. 

This feeble, empty pulse of scarlatina maligna, has been sup- 
posed to be the consequence of extreme debility of the vital 
powers, and to require the sustaining energy of stimulants and 
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tonics. I have never witnessed from their employment, more, 
even when lavishly administered, than a transient effect on the 
circulation, and by augmenting the morbid irritation of the cuta- 
taneous and mucous surfaces, and thereby confirming their con- 
gested state, they have increased the vascular exhaustion, and 
have enfeebled to a greater degree the action of the heart and 
pulse. Cold, or tepid evaporating ablutions, used according to 
circumstances, by diminishing the cutaneous irritation, relax the 
capillary congestion, the blood resumes its natural course into the 
vascular system, which fills up and expands, and the pulse ac- 
quires fulness and firmness. I have seen, in scarlatina, the pulse, 
as ablutions were employed or discontinued, become alternately 
full and firm, or empty and feeble. In rubeola or measles, when 
malignant, and confluent small-pox, the exhaustion of the vascular 
system, and extremely s'mall and feeble pulse are produced in this 
same manner. 

This principle, which I consider as of the highest importance in 
a practical view, when fully appreciated, has a very extensive ap- 
plication; and it places in a very clear light, the important fact, 
that a patient, in irritations of great activity, is threatened at the 
same instant with impending dissolution, from opposite condi- 
tions of his organs — that is, from extreme feebleness and exhaus- 
tion of the vascular circulation, and violent congestive irritation 
in the capillaries of the cerebral, pulmonary, or abdominal vis- 
cera, suspending their functions. It exhibits also the necessity, 
under those circumstances, of resorting, at the same instant, to a 
compound and opposing treatment, explains the objects to be at- 
tained by it, and the manner in which it is to be directed. 

3d. The arteries modify the pulse, when they are themselves 
in a pathological state, to which they are subject, as well as the 
other organs of the economy. Acute inflammation, as in arteritis, 
causes firmness in their coats, and the pulse is then hard. The 
inception of ossification renders the pulse obscure, and when it 
is complete, the artery losing its elasticity, no longer responds to 
the shock communicated by the heart, and the pulse is lost. The 
coats of the arteries, in some instances, arc softened from a spe- 
cies of infiltration of fluid into their interstices, which lessens 
their elasticity, and impairs their power of reaction. 

The caliber of the artery has an influence over the pulse. I 
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have seen, in a case of dilatation of the heart, all the arteries pre- 
ternaturally small, and which produced a remarkably small pulse. 
Undue enlargement of the arteries is not uncommon. The pulse, 
in a normal state of the circulation, is then large and full, and 
under excitement, is exceedingly deceptive. It appears to indi- 
cate profuse and repeated bleedings, but fails with rapidity under 
sanguine depletion, assuming a peculiar yielding and flaccid sen- 
sation, as though the vessel contained a gaseous or exceedingly 
tenuous fluid. 

The pulse in many individuals is very feeble; it is scarcely dis- 
cernible. They enjoy, notwithstanding, excellent health. The 
energy of life does not depend on the force and velocity of the 
vascular or direct circulation, but on the activity of the capillary 
circulation. Persons who are prone to obesity, have usually a 
small and feeble pulse. It is a common explanation of the fact, to 
attribute it to compression on the arteries from the accumulation 
of adipose matter. This is not correct; the arteries and whole 
vascular system in such persons, is not developed to the same 
extent as in others, and the vascular circulation is more inactive. 

The pulse is in some instances entirely absent, without inter- 
fering with health. This circumstance occurred in the mother of 
Dr. S. of this city. The pulse disappeared during an attack of 
acute rheumatism, which did not appear to retard her recovery, 
and it never returned during her subsequent life. She was active 
in mind and body, and possessed unusual health. In no part of 
the body could a pulse be detected. I attended her during a part 
of the time of her last illness, which was an acute inflammation 
of the intestines, but no pulse existed. She died while I was ab- 
sent from the city, and an examination was not made to elucidate 
the cause of this remarkable phenomenon. 

A great variety of pulses have been described by writers, who 
have drawn between them fine lines of discrimination, and at- 
tempted to establish a particular pulse for every disease, and for 
every critical symptom, the occurrence of which, it was believed, 
could be predicted with certainty, or whose existence could be 
announced merely by the pulse. By the late Professor Rush, the 
pulse was regarded as a perfect nosometer, measuring with nearly 
absolute precision the state of the whole economy, and the grade 
and character of every morbid condition. 
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These exaggerated views of the importance of the pulse, ori- 
ginated before the circulation was discovered, and the production 
and nature of the pulse was known. They were subsequently 
maintained by erroneous opinions of the character of the circula- 
tion, its active forces, and the structure and office of the vessels. 
The direct circulation alone was understood, the capillary and in- 
terstitial, or parenchymatous, were not comprehended, and the 
heart and large arteries were believed to be the sole causes of the 
circulatory phenomena. But, if the doctrine of the circulation we 
have advocated, founded on the analysis of the organs and mecha- 
nism of this function, be adopted as correct, it must be clear, that 
the pretensions claimed for the pulse, as a universal diagnostic 
standard, must be considerably reduced. As a positive indicator, 
it characterizes only the action of the heart, and the degree of re- 
pletion of the vessels. The state of the capillary circulation, and 
consequently of the organs of the economy generally, is not ma- 
nifested directly by the pulse, which, in the determination of this 
point, is of secondary importance. For this purpose it is to be 
taken in connexion with the symptoms exhibited in the disturb- 
ances of other functions, and compared with them. The heart 
sympathizing in most cases with the morbid affections of all the 
important organs, and the circulating fluid being influenced in its 
distribution by diseases of intensity, the pulse serves to give the 
value of the other symptoms, and to render their nature mani- 
fest; and it thus furnishes secondarily, and by comparison, signs 
indicative of the condition of the capillary circulation, and the 
character of the pathological state of other organs than the 
heart. 

From this examination, it then results, that the pulse is not a 
general nosometer, but, as a standard of disease, is principally 
confined to the affections, either primitive or sympathetic, of the 
heart, and of the direct circulation. When, as frequently occurs, 
the heart and the direct circulation, from a paralyzed or quiescent 
state of the sympathies, do not participate in the morbid disturb- 
ances of the organs, the pulse fails entirely in presenting any po- 
sitive indications of the state of those organs, or the nature of the 
affection. 

The forces regulating the direct and the capillary circulation 
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being distinct, and the offices of the two being totally different, 
they are often placed in a state of antagonism, and exhibit pheno- 
mena of opposing characters. The pulse in these circumstances, 
while it faithfully marks the precise condition of the heart's ac- 
tion, and the state of the circulation, would betray us into fatal 
errors if it were consulted in order to determine the condition of 
other organs. In the congestions of the abdominal and thoracic 
viscera, the functions of these organs are oppressed with a load 
of blood, while the heart is barely kept in action from the ex- 
treme deficiency of that humour in the vascular system. In the 
close also of diseases of acute inflammations, widely diffused 
throughout the economy, important organs are pressing on to 
disorganization, demanding local depletion, and other sedative 
measures, with revulsive operations, while the action of the heart 
is fainting from debility, and requiring to be sustained by diffu- 
sible stimulation. These opposite indications cannot be revealed 
by the pulse. They are to be determined by other signs, and a 
reliance on the pulse, in the manner that has been taught by high 
authorities, as a guide in estimating the condition of the economy, 
and in directing remedial measures, will lead to wrong conclu- 
sions, and a practice often fraught with mischief. 

Sect. VI. Pathological or Abnormal state of the Circula- 
tion. 

The circulation, executed by a complex apparatus diffused 
throughout the organism, and entering into the mode of being of 
every organ, is necessarily exposed to suffer frequent and varied 
derangements. A large proportion of the disorders of the eco- 
nomy attaches to some irregularity in the circulation, either li- 
mited to particular organs, or involving, to various extent, the 
whole of the function. It is not the design of this section to enter 
into the particular details of all the diversities of functional dis- 
turbances manifested by the circulation, but merely to indicate 
the general character of the most important, and the causes of 
their production. 

The circulation may be thrown into an abnormal state, 1st, by 
the quantity or quality of the circulating nutritive fluid; and 2d, 
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by a pathological condition of the various organs by which it is 
executed, whose offices and action have been the subject of com- 
ment in the foregoing sections. 



§ 1. Of the Blood as Effecting the Circulation. 

Plethora or hyperemia gives a force and energy to the circula- 
tion by the excessive stimulation of the blood, and fulness of the 
vessels, that often passes into a pathological state. The functions 
of the heart, of the brain, and other organs, arc irregularly exer- 
cised, haemorrhages are induced, apoplexies, and various diseases 
of repletion and excitation, are attendants on this state. 

A reverse condition awakens also pathological phenomena not 
less numerous. The sudden diminution of the quantity of the 
blood by haemorrhage, or venesection, produces very considerable 
disorders in the circulation, and disturbances in the functions of 
different important organs. After the first impression of exhaus- 
tion, a species of reaction ensues, which may easily be, and most 
probably not unfrequently is, mistaken for excitement. The ac- 
tion of the heart is quickened, palpitations are excited; the pulse 
is frequent, and exhibits often a deceptive fulness. With this state 
of the circulation there also frequently exists distressing and con- 
fused sounds in the head, throbbing, and other unpleasant sensa- 
tions, sometimes delirium, with nervous pains in various parts 
similar to those of inflammation, oppression of the chest, and dif- 
ficult respiration. 

The feebleness of the pulse, even when full, the palor, relaxation, 
coolness, and moisture of the skin, the sense of exhaustion and sink- 
ing experienced by the patient, are circumstances that indicate the 
true character of this condition, and will guard an attentive ob- 
server against the dangerous error of mistaking it for an active 
inflammatory excitement, which it in part simulates, requiring 
depletion. Dr. Marshall Hall has written professedly on this 
state, the consequence of undue depletion, but he may be sus- 
pected of pushing his favourite doctrine too far, and of seeing 
exhaustion from depletion where it truly does not exist. The ir- 
regularity of the capillary excitement, and distribution of its cir- 
culation, such as attends on extreme congestions, in which some 
organs are oppressed by repletion, and the functions of others 
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nearly suspended by the diminution of their circulatory actions, 
exhibit many of the symptoms he attributes to general exhaus- 
tion from loss of blood. Some of his cases are of this character. 

The deficiency of colouring matter and of fibrin in the blood, 
is productive of trains of symptoms precisely similar to those pro- 
ceeding from excessive losses of blood. The absence of these 
principles is not an unfrequent occurrence in the course of chronic 
diseases of the digestive and respiratory organs, especially in 
those of the lymphatic temperament, in protracted intermittents, 
and occasionally takes place without any assignable cause. This 
defective state of the red globules is characterized, in addition to 
the preceding symptoms, by the bombycinous aspect of the skin, 
the bloodless hue of the mucous tissue of the mouth, tongue, 
fauces, and of the lips, disposition to anasarcous swellings, ex- 
treme lassitude, and incapacity for active exertions. 

The brain and nervous system generally appear more especially 
to suffer, and to experience great disorder of their functions, from 
sudden deperditions of the sanguineous humour, and defective 
hematosis, when this last occurs rapidly. Paralysis has frequently 
been an immediate result of excessive detractions of blood. It is 
most probable that the disturbances of the circulatory functions in- 
duced by excessive losses of blood, are a consequence of the dis- 
order into which the functions of the nervous system are thrown. 

It is scarcely possible to explain satisfactorily the immediate 
cause of this disordered state of the nervous functions. Our igno- 
rance of the nature of the nervous phenomena, and of their pro- 
duction, must render such attempts, if not entirely, at least for 
the most part, nugatory. The following rationale is proposed as 
an approach to a solution of the problem. A particular constitu- 
tion of organs, which, in a limited range, constitutes their natural 
or healthy mode of being, is essential to the regular and natural 
exercise of their functions. A certain quantity of the sanguine 
nutritive humour, or oxygenated blood, definite for each organ, 
is indispensable to this constitution of the organs. This propor- 
tion of blood is organic, as much a part of the organ as its vas- 
cular or parenchymatous structure. All deviations from this pro- 
portion are an organic alteration, and necessarily are attended 
with an aberration of function. Now, the organic or vital actions, 
(see Part I. page 120,) on which depend the functional pheno- 
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mena, consist in molecular movements constantly existing be- 
tween the molecules of the nutritive humour, or blood, and the 
solids. The functional phenomena, then, depend on two circum- 
stances — 1st, a definite amount of sanguine fluid in each organ; 
and 2d, a certain activity in the interior molecular movements of 
the solids and fluids of the organ. The morbid derangements of 
the functional phenomena connected with the circulatory move- 
ments may then be arranged in four categories or classes: — 1. 
When the quantity of the sanguineous fluid is augmented, and 
the movements are quickened, the functional phenomena are 
executed with greater energy, and their disordered action is 
from excess — sthenia. 2. When the quantity is increased, and 
the movements are diminished, the functional phenomena are 
depressed or deteriorated — congestion. 3. When the amount 
of the organic fluid is lessened, and the movements are di- 
minished, the functional phenomena are enfeebled, and fail, or 
are suspended — asthenia. 4. When the quantity is deficient, and 
the movements are accelerated, the functional phenomena are ac- 
tivated, though irregular — are in excess, but are speedily ex- 
hausted. 

In a healthy or natural state of the organs, excessive losses of 
blood produce diminution of the organic, and with them, of the 
functional actions. This is manifested in intellectual and muscu- 
lar feebleness, diminished sensibility, weakness of the circulation, 
lessened temperature, cessation of the secretions, and syncope. 
The phenomena belonging to the third category prevail. 

But when an organ entering into the roll of the sympathies is 
the seat of an active irritation, which is not eradicated by the 
vascular depletion, the brain and nervous system, as the centre 
and organ of the sympathies, continue to experience the irradia- 
tion of this irritation, are excited, their organic actions, or the 
molecular movements of their organic fluid and solids, are quick- 
ened, and they are placed in the conditions of the fourth cate- 
gory — that is, their functional phenomena are violently disturbed, 
and rapidly exhausted. The functions of all the organs connected 
with the nervous system must, consequently, be equally disor- 
dered. Hence result the various symptoms, so often deceptive, 
that succeed to copious depletion, and excessive losses of fluids, 
which may be confounded with, and be mistaken for purely sthenic 
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symptoms, or excess of actions attended with force or power, and 
demanding depletory measures. 

This rationale is further illustrated by the fact, that the dis- 
turbances of the nervous phenomena, induced by sanguineous 
losses, are temporarily relieved by a further depletion, which re- 
duces for a short period the cerebral excitement, though, ulti- 
mately, they are highly aggravated by the proceeding. It ex- 
plains also the necessity, in the treatment of this state, of keeping 
in check the cerebral excitement by the application of cold and 
sedative means, to the head, with occasionally topical depletion 
from the temples, or behind the ears, and revulsive excitement 
of the extremities, while, internally are employed diffusible sti- 
muli, tonics, anodynes, and an analeptic regimen. 

Besides the alterations of the blood noticed, others occur, 
which are not as easily discerned, but may exercise very con- 
siderable influence over the circulatory phenomena. In fevers 
of malignant, or of the adynamic and ataxic character, the blood 
often is of a much darker hue than in a natural state, being but 
partially influenced by respiration, and its plasticity is greatly di- 
minished. The anormal condition of the blood, it is not improba- 
ble, constitutes one of the principal phenomena of these fevers, 
imparting to them their peculiar characters. 

§ 2. Of the Vessels as Effecting the Circulation. 

The vessels, as a conduit between the respiratory capillaries and 
the pulmonary vascularparenchyma,andthenutritiveand secretory 
capillaries and vascular parenchyma,transmitting the fluidsbetween 
the two, exercise a very decisive controlling influence on the regu- 
larity of the circulation. As has already been shown, they pos- 
sess no active share in the circulation, but act only from their 
mechanical construction and physical properties, in both which 
respects they are most admirably adapted for the purposes of the 
circulation, being the most perfect hydraulical apparatus. 

The inner membrane, which is in reality the true or proper 
vessel, is a variety of the serous tissue; it forms alone the capil- 
laries, and is continuous with the areolar or vascular paren- 
chyma, the last term of the circulation, in which the fluids move 
in every direction. From this continuity, inflammation affecting 
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the capillaries and parenchyma, is often extended into the ves 
sels, and in wide-spread inflammations, occupying a large portion 
of the organism, the inner membrane of the vessels is found to be 
inflamed throughout the whole vascular system. 

Inflammation of the inner membrane of the vessels, like in- 
flammation of the serous tissues, produces effusion of plastic 
lymph, sometimes in considerable quantities, diminishing the ca- 
liber of the vessels, which is also, in some instances, completely 
obliterated. This last circumstance is of more frequent occurrence 
•in the veins than the arteries, and occasions serious embarrass- 
ment to the circulation when it occurs in the large venous 
trunks. 

In the arteries the inner membrane, or true vascular coat, is 
strengthened by an additional coat formed of the elastic fibrous 
tissue. The toughness and elasticity of this tissue fits it admira- 
bly for this purpose; it resists the impulse of the systole of the 
heart, and, as was previously explained, by its elastic reaction, 
continues the momentum derived from the contraction of the ven- 
tricles. When this coat is, however, the seat of a continued ir- 
ritation, as it often is, and its nutrition is impaired or perverted, 
its physical properties become affected. Its elasticity is dimi- 
nished, it loses its capacity to resist the impulse of the heart, but 
yields to it, and the diameter of the vessel enlarges at the point 
where it gives way. When the distention happens to be consi- 
derable, a break or fissure takes place, and the external or cellu- 
lar coat is extended, forming a pouch. This state constitutes the 
true aneurism of the arteries. The pouch is not exclusively 
formed of the cellular coat, for this inflaming throws out numer- 
ous layers of coagulating lymph, which assist in strengthening the 
tumour, and prevents, for a considerable period, its final rupture. 

Considerable dilatation occurs, at times, throughout the aorta 
from chronic affection of the fibrous coat lessening its elasticity, 
though without forming aneurisms. The force of the circulation 
is then greatly diminished. 

The arteries, in some instances, are of a caliber too contracted, 
and the fibrous coat too unyielding, to give a free passage to the 
columns of blood pushed through them, especially under the ope- 
ration of excitement from exercise, or other causes. The resist- 
ance the heart experiences in the propulsion of the blood, sub- 



500 PATHOLOGICAL OR ABNORMAL 

jects that organ to frequent derangement of its function, and ge- 
nerally induces, ultimately, its dilatation, or other alteration of 
structure. In one instance of this kind that fell under my notice 
in the Alms-house Infirmary, which terminated fatally from ex- 
cessive dilatation of the ventricles, the descending aorta was not 
larger in diameter than the usual size of the common iliac. 

The fibrous coat of the arteries is frequently denaturalized by 
a deposit of calcareous matter, converting it into an osseous struc- 
ture. Its elasticity is entirely lost, and the vessel ceases to assist 
in the support of the circulation, as it can no longer react on the 
contained column of blood. 

The cavity of the arteries is sometimes obliterated, so as to ar- 
rest entirely the passage of the blood through them. This cir- 
cumstance is of more frequent occurrence in the small, than large 
arteries, though several cases are recorded in which it was pre- 
sented in the aorta. 

The middle coat of the veins is devoid of the elasticity pos- 
sessed by that of the arteries. It is not necessary to their of- 
fice, as they are not exposed to the impulsive action of the heart. 
Like the middle coat of the arteries, it is subject to softening, 
when it easily ruptures, and to thickening or hypertrophy, 
when it approaches in some respects to the fibrous tunic of the 
arteries. 

The coats of the veins, from their distensible character, fre- 
quently yield to the pressure of the blood accumulated in them; 
and this circumstance is more certainly occasioned, when the 
middle coat has sustained a lesion by a vitiation of its nutrition, 
from irritation, or other cause. The enlargement of the cavities 
of the veins produced in this manner, is termed varices; and, 
lately, by Briquet, phlebectasia, of which various species exist. 
They are analogous to the true aneurism of the arteries. This 
state is most usual in the superficial veins of the lower extremi- 
ties, though it has been met with in the veins of most portions of 
the body. A varicose condition of the veins proves an embarrass- 
ment to the local circulation, and gives origin often to serious lo- 
cal affections, ultimately deranging the general health. 

The cavities of the veins are found in some instances very 
much contracted, and even entirely obliterated. This defect may 
proceed from adhesions of the internal membrane, a consequence 
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of its inflammation, or the coagulation of the blood within the 
vessel. The circulation of the veins is also sometimes obstructed 
by the formation of considerable coagula floating loosely in the 
veins, or having a partial adhesion. 

Pus is very commonly found in the veins in the vicinity of 
inflamed organs; and it is this circumstance, which modern re- 
searches would appear to demonstrate in a positive manner, that 
is productive of many of those secondary disturbances, which 
have been idly explained as depending on constitutional irrita- 
tion, sympathy, and other indefinite causes. It is an occurrence 
repeatedly verified as succeeding to surgical operations, fractures, 
and phlebotomy, and as attached to suppurations of the internal 
organs. It occurs with frequency in acute metritis, succeeding to 
accouchement, and in the affection of the lying-in termed phleg- 
masia alba dolens. In many instances it has been remarked, that 
pus is found, not only in the veins of the diseased structure, but 
in many other veins, in the parenchyma of the organs, substance 
of the muscles, and in the articulations. The pus thus distributed 
in numerous depots is not derived from absorption, at least uni- 
formly. It is secreted by the inner membrane of the veins, into 
which the irritation of the parenchyma of the organs, with which 
it is continuous, has extended, and is thence carried along with 
circulatory torrent, and disseminated throughout the economy. 

§ 3. Of the Heart as Productive of a Pathological State of 
the Circulation. 

From the importance of the office deputed to the heart in the cir- 
culation, every departure from its normal condition, either of struc- 
ture or action,is productive of more or less disorder of this function. 
The heart we have shown to be a mechanical power established to 
move the blood in masses, mechanically, between the two systems 
of respiratory and nutritive capillaries and parenchymatous vas- 
cular structure of the organs; and is, therefore, essential to the 
maintenance of their circulation, on which all the vital pheno- 
mena immediately depend. Any disability of the heart is, ac- 
cording to its degree, productive, consequently, of disturbance of 
the circulatory function in its whole extent. 

The variety of tissue, the complicated arrangement, and the 
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diversified connexions of the heart with the organs of the eco- 
nomy, expose it to numerous sources of disease, and to frequent 
disturbance of its functional offices. 

The perfect freedom of the heart's action, indispensable to its 
function in the circulation, is secured by the serous membrane — 
the pericardium — which envelopes it in a peculiar manner, placing 
the polished, smooth, and lubricated surfaces of this capsule in 
contact with each other. 

Like other serous membranes, the pericardium is very suscep- 
tible of inflammatory irritation. When acute, the extreme sensi- 
bility this tissue acquires, produces an agony that nearly suspends 
the action of the heart, and places the patient in eminent jeopardy. 
The deterioration of its polished surface by the depositions of 
layers of plastic lymph, and the cessation of its lubricating se- 
cretion, embarrass likewise the action of the heart, and entail an 
impairment of its function most generally fatal in its results. This 
membrane is, also, the seat of a serous effusion producing a mor- 
bid collection of fluid — a form of dropsy — interfering so mate- 
rially with the heart in the exercise of its office, as to prove a fa- 
tal affection. 

Fibrous tissue derived from the fascia superficial is, as demon- 
strated by the lamented Godman,* is combined with serous tis- 
sue in the formation of the pericardium, and renders this capsule 
liable to rheumatic inflammation, so frequently transferred from 
the articular fibrous tissues to the heart. This translation most 
probably is facilitated, and is explained by the connection pointed 
out, more clearly elucidated by Godman, than by any preceding 
anatomist. 

The interior lining membrane of the heart, continuous with 
that of the vessels, and of the same natare, is subject to the dif- 
ferent morbid lesions indicated already as affecting it in the ves- 
sels. It is the seat of acute and chronic inflammation, of different 
secretions, the deposition of plastic lymph, of thickening, soft- 
ening, ulceration, and induration. The action of the heart, and, 
consequently, the whole circulation, experience various irregu- 
larities when these defective conditions of this tissue exist. The 
disorders they occasion are more marked and aggravated when 

* Anatomical Investigations, by J. D. Godman, M. D. 
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the valvular structure of the heart, formed of this membrane, 
happens to be the location of these affections. The regular play 
of their movements, which govern the order of the circulation, 
is then greatly interrupted, and the circulation is thrown into 
extreme disorder. 

The auriculo-ventricular valves of the left heart, and the coro- 
nary valves at the mouth of the aorta, are those most commonly 
affected. It is rare to find the valves in the right heart deviating 
from a natural state. 

The substance of the heart itself is subject to various patholo- 
gical modifications. Whether the muscular fibre is affected with 
acute inflammation, is somewhat doubtful, and it is not yet esta- 
blished that a true carditis does occur. Most cases considered as 
such, are inflammations of the pericardium, or the internal lining 
membrane of the heart. Approaching to an inflammatory state, 
are the sanguine effusions which sometimes take place into the 
substance of the heart, constituting a true apoplexy of that 
organ. 

In the mode of its nutrition, the heart departs, like the other 
organs, from its natural order. Of this character is the excessive 
thickening of its parietes, or hypertrophic^ without a degenera- 
tion of its structure. This condition may prevail in the whole of 
the heart, or be present only in a portion. The first is a rare cir- 
cumstance. I have never met with an instance of it, though cases 
are on record. Most commonly the left ventricle exhibits the 
hypertrophied state. The right ventricle is seldom the seat of 
this lesion, and the auricles are still more rarely affected by it. I 
have seen but a few cases of hypertrophy of the auricles, and 
then it was the left that manifested this state, and was coincident 
with hypertrophy of the same ventricle. 

Cardiac hypertrophy is a consequence, most generally, of a 
light sanguine irritation, simply augmenting its nutritive actions, 
which may be excited in various manners. I have seen hyper- 
trophy repeatedly to succeed rheumatic attacks, which had af- 
fected the heart by metastasis. In several instances it followed 
on pericarditis; chronic irritation of the stomach I have known 
to be its exciting cause; and in one case, attended with softening 
both of the heart and aorta, ending in a rupture, mental anxiety, 
and distress appeared to have been the originating cause. 
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The reverse state of the heart, or its atrophia, occurs, but with 
less frequency. The walls of the heart then become thinner, 
and in an extreme degree, the muscular fibres disappear entirely. 
In a case of sudden death, I found on examination the right ven- 
tricle having the appearance and the thickness of the pericardial 
capsule — it was semitransparent. 

The consistency of the cardiac structure undergoes changes 
from a vitiation of its nutrition. It exhibits at times a morbid 
hardness or induration, which causes it to sound when struck like 
thick sole-leather, and to resist the scalpel when cut. It exhibits 
also various degrees of softening when it acquires unusual flac- 
cidity, and its fibres break down with slight efforts. 

The capacity of the cardiac cavities presents also different ano- 
malies which disorder the circulation. The most usual is their 
dilatation or enlargement, and occurs most frequently in the right 
auricle and ventricle. It affects also the left ventricle and auricle, 
and some instances are recorded of all the cavities having been 
found unnaturally enlarged. 

Dilatation of the cavities may coexist with any of the preced- 
ing conditions of the heart. Thus, it is conjoined with hyper- 
trophy or thickening — the active aneurism of Corvisart — with 
atrophy or thinning — the passive aneurism of Corvisart — with in- 
duration, and with softening. 

Dilatation is sometimes restricted to a limited portion of a ca- 
vity, and, then, the formation of a pouch or sac of various size open- 
ing into the cavity is a frequent result. This is analogous to the 
false aneurism of the arteries. I have met with only a single exam- 
ple of this nature. In that case the left ventricle was hypertrophied, 
having a pouch connected with it nearly of the size of a large 
hen's egg, the walls of which were also thickened, communicat- 
ing with the ventricle near the apex. The existence of this pouch 
was suspected, and announced several months previous to the 
death of the patient, from the strong pulsation and impulse, de- 
tected by the stethoscope, in the left lateral region, about the 
fourth rib. 

A common cause of dilatation is an obstruction offered to the 
blood in the course of the circulation, which accumulates that 
fluid in the heart. This sometimes arises from a morbid state of 
the valvular structure, sometimes from contraction in the caliber 



STATE OP THE CIRCULATION. 



505 



of the arteries, and sometimes from congestions in the capillaries. 
This last is more common and efficient as a cause of dilatation for 
the right, than the left cavities. From the vicinity of the pulmo- 
nary capillaries to the heart, an ohstruction to the transmission 
of the blood through them, is immediately communicated to the 
right cavities, whose parietes, being feebler than those of the left, 
yield to the distention they experience. On this account, acute 
and chronic inflammations of the lungs, of the bronchial mucous 
membrane, and the congestions and alterations in the pulmonary 
structures, impeding the passage of the blood, are so frequently 
attended with affections of the heart, inducing derangements of 
its structure. Dilatation, however, sometimes occurs from causes 
which it is not possible to appreciate. 

The capacity of the cavities is frequently diminished, to an ex- 
tent, sometimes, interfering with the regularity of the circula- 
tion. This diminution may be concurrent with a natural thick- 
ness of the parietes, with their hypertrophy, their atrophy, in- 
duration, or softening. It is most common in the ventricles, and 
is produced at times, especially in the right, by a thickening of 
the interventricular septum. It also proceeds occasionally from 
enlargement of the columnae carnese. When hypertrophy is un- 
accompanied with dilatation, and concentres in its progress, the 
cavity is necessarily contracted. 

The actions of the heart are subject to be deranged from irre- 
gularities in the nervous centres, with which it is in connexion. 
The influence of the passions is well known, but the disorders 
induced in the functions of the heart, emanating from the gan- 
glionic system, are very imperfectly appreciated. From this 
source are produced a great variety of cardiac disorders, many of 
them highly distressing, and which ultimately terminate, in some 
cases, if not relieved, in the production of incurable organic dis- 
ease of the heart. The cardiac plexus, most probably, is the por- 
tion of the nervous organs in which the disease is located, the 
symptoms existing in the heart being only a functional dis- 
turbance. 

To this cause are to be attributed some cases of palpitations ex- 
cited by light moral impressions, by exercise, and which are 
spontaneously produced at times, while, at other periods, the ac- 
tion of the heart is perfectly natural. Some of those cases so 
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loosely designated angina pectoris, in which no organic disease 
of the heart can he detected, are of the same character. Spasms, 
which unquestionably affect the heart, originate in affections of 
that plexus. 

A functional disorder of the heart, respecting which I have se- 
veral times been consulted, appears to me to depend, also, on an 
affection of the nervous ganglionic centres connected with this 
organ. The action of the heart, in one case, suddenly became 
very feeble, and a species of lypothemia took place, accompa- 
nied with a sentiment of dying. In another case, the pulse gra- 
dually diminished in sleep, and finally nearly ceased, when the 
patient would awake in great distress with* a similar deathly feel- 
ing. In both these cases not the least sign of disease of the heart 
could be detected by examination. 

§4. Of the Capillaries and Vascular Parenchyma } as Effect- 
ing Pathologically the Circulation. 

The capillaries appear to be formed of the inner membrane, 
the real vascular membrane, of the arteries and veins; and the 
lymphatics are formed of a tissue precisely similar. This mem- 
brane, constituting the vessels, is continuous with a similar mem- 
brane existing in the parenchyma of the organs, of which it com- 
poses a large portion arranged by its numerous septa, into a cel- 
lular or areolar form. 

The vascular, or circulatory system, is not, then, to be regard- 
ed as a simple arrangement of vessels, but its principal portion is 
an immense serous sac or bag, having prolongations or ramifica- 
tions into the different organs, and divided into innumerable cells 
or vacuolse, into which the vessels open — the arteries being ef- 
ferent, or bringing supplies of blood, the veins and lymphatics 
being afferent, or returning, the one the coloured, the other the 
colourless portions of the blood, from the vacuolar or cells of the 
vascular parenchyma. This precise arrangement of the vascular 
system, cannot be positively demonstrated in the general struc- 
ture of the organs, though an approach to it may be observed in 
the mucous membranes when prepared and examined with a mi- 
croscope. In the erectile tissues, as they have been named, as 
the penis, clitoris, nymphac, and nipple, and in the spleen, espe- 
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cially when examined in the larger animals, as the horse and the 
elephant, this arrangement of the vascular system is most clearly 
demonstrated. The diploe of the cranial bones exhibits the same 
disposition of the vascular system. In these organs the structure 
is cavernous or spongy, the cells of which are formed by the in- 
ner membrane of the vessels, and not by common cellular tissue, 
as was supposed by many anatomists. The cells of the erectile 
tissue are, in reality, as Malpighi described them, a species of 
vascular sinus, or dilatation of the vessels themselves. The pa- 
pillae and villi of the mucous membranes, it is ascertained, have 
an analogous structure. The erectile tissue, or organs, may be 
regarded as exhibiting, on a magnified scale, the disposition of 
the vascular arrangement for the circulatory or sanguine nutri- 
tive humour in the parenchyma or intimate structure of the or- 
ganism. 

The circulation or movement of the blood in the erectile tissue 
and organs, is not restricted, it is obvious, to mere vessels. It is 
effused out of the vessels, properly speaking, into a cavernous, 
spongy, and cellular structure, whence it returns again into ves- 
sels, when its transport to other organs is required, for which pur- 
pose the vessels are provided. The movements or circulation of the 
blood in these tissues, is accomplished, consequently, by a force 
acting in the tissues themselves, and not foreign to them. When 
they are excited, an afflux of blood is directed to them, distend- 
ing their cellular or cavernous structure, and causing the pheno- 
menon of erection. This is analogous to, and is a species of con- 
gestion. While the excitement continues, the affluxion persists, 
and the excess of blood producing the erection is dissipated, or 
reassumes the circulatory movement, only when the excitement 
is abated. Adopting the erectile tissue as the obvious type of the 
ultimate vascular arrangement, in its circulation is figured the 
circulation of the parenchyma of the organs generally. It is thus 
ascertained very directly to be effected in minute capillaries, and 
a spongy or cellular structure of extreme tenuity, the cellules in 
the coloured tissues, probably not exceeding the size of a blood 
globule, and in the white tissues being of a still smaller size. 

The foregoing preliminaries were required to understand the 
nature and the mode of production of the pathological conditions 
of the capillary and parenchymatous circulation. In the capil- 
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lary and vascular parenchyma, the larger proportion of the hlood 
is contained, and is the seat of the molecular movements, con- 
stituting the organic or vital actions, and, consequently, is inte- 
rested, in some of its portions, in almost every pathological con- 
dition. Every where continuous and connected, the disturbances 
of a part, when possessing any intensity, are felt throughout the 
whole, deranging the order of the circulatory actions, imparting 
to them irregular, fluctuating, or undulatory movements, and over- 
throwing the equilibrium, that, in a normal state, prevails in the 
distribution of the circulatory humour amongst the organs. 

In the healthy or normal state, the excitement of the organs 
being in every portion of the organism, in an equable ratio, 
adapted to the structure, properties, and functions of the organs, 
the capillary and parenchymatous circulation is in a just equi- 
poise. But when an undue excitement or irritation is developed 
in an organ or tissue, it becomes the centre of converging and 
confluent movements of the capillary and parenchymatous circu- 
lation, towards which an affluxion is established, destroying the 
natural equilibrium in the distribution of the sanguine nutritive 
and excitative humour. This fluxionary movement possesses va- 
rious extent, governed by the intensity of the irritation, the as- 
cendency the organ affected holds in the economy, and degree of 
power in the other portions of the economy capable of resisting 
the attractive influence of the irritated centre of fluxion. When 
limited, the phenomena of local inflammations are present, which 
may be repeated from sympathy in other organs. It is experi- 
enced, under certain circumstances, throughout the economy, 
producing congestions of different intensity, and affecting differ- 
ent organs. The phenomena of irritation, of inflammation, and 
of congestion, with their consequences, arc, then, of the same or- 
der, and belong entirely to the capillary and vascular parenchy- 
ma, and the capillary and parenchymatous circulation. One fea- 
ture is common to these morbid states. They are attended with 
unnatural accumulation of blood where developed, with corres- 
ponding diminution in remoter organs, which do not partake of 
those conditions, the greatest deficiency existing generally in the 
counterpoints of the greatest excess. Thus, when the irritation 
and congestion arc placed in the cerebral organs, the extremities 
are cold from the deficiency of their circulation. In the conges- 
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tions of the internal teguments, the external are pale, cold, and 
incxcitablc. This unhinging of the capillary and parenchymatous 
circulation, is an essential character of the pathological state. The 
due adjustment of this circulation to the organs, and the stability 
of its libration throughout the economy, are the objects to be ac- 
complished by therapeutic and remedial proceedings, either for a 
restoration to health, or for protection against disease. 

The capillary and parenchymatous circulation is endowed with 
an excessive mobility. The aflluxivc movements just described, 
arc excited, in particular instances, with extraordinary prompt- 
ness, and wide diffusion. It is this circumstance that constitutes 
paroxysmal diseases, whatever may be their phenomena or 
symptoms derived from the functions of the organs affected. Sim- 
ple intermittent and hectic fevers are a light form of this state, 
excited by feeble irritations, in which the congestive accumula- 
tion is slight, and awakens reaction, in the manner hereafter to 
be noticed. The reaction is a curative process, which dissipates 
the congestion, and diminishes, sometimes removes entirely, the 
primitive irritation, and, then, the paroxysm terminates, the cir- 
culatory equilibrium being restored, until renewed by the return 
of the local irritation. 

Malignant intermiltcnts arc a more aggravated form of the 
same condition. The disorder of the capillary and parenchyma- 
tous circulation is more complete; the interior congestion is ex- 
cessive, overwhelming the organs that are its seat, prostrating 
their forces, and incapacitating them from producing those irra- 
diations into the organism, constituting reaction; while the other 
organs, abandoned by their circulating fluid, have their actions 
alarmingly enfeebled, and reduced to the lowest state of ex- 
haustion. 

The transport of the capillary and parenchymatous circulation 
towards a point of aflluxion,is often accomplished in a rapid man- 
ner, precipitating the fluids on the organ, the scat of the attrac- 
tive irritation, disordering its functions, or overwhelming it with 
a fatal deluge. This is the movement that has been designated 
by the terms raptus and molimen by the older writers, and is 
often accompanied with the effusion or extravasation of blood. 
When the raptus is directed towards the tegumentary tissues, and 
is attended with sanjruinc effusion, it constitutes the various hse- 
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morrhages, but when concentrated on organs having no exterior 
communications, and the effusion takes place into the common 
cellular tissue, or interstices of the structure, then are produced 
the various sanguine apoplexies. 

The raptus of affluxion occasions in many instances merely a 
temporary congestion, disordering the function of the organ; but 
the irritation which had excited the anormal accumulation of 
blood subsiding, probably by the suspension of the organic ac- 
tions from the congestion itself, the blood resumes its usual course 
in the circulation, the congestion is dissipated, and the functions 
resume their natural order. The brain being the organ the sub- 
ject of this affluxive raptus, we have excited, if of a mild grade, 
the phenomena characterizing hysteria; or, if of a higher grade, 
the production of epilepsy. 

Should the mucous membrane of the bronchial tubes be the 
scat of this sudden congestive flux, the turgescence that ensues 
blocks up the caliber of the small bronchi, and the admission of 
the air into the air vesicles is interrupted or entirely prevented. 
Emharrasscd respiration, or dyspnoea, immediately .ensues as a 
consequence of this state, and constitutes one of the forms of 
asthma. All the excretory ducts are subject to be affected in a 
similar manner, and the passage of the fluids they eliminate is ar- 
rested. Acute irritation of the urethra will produce so great a 
turgescence of its mucous membrane, as to prevent entirely the 
escape of the urine, and a complete suppression is suddenly in- 
duced. This state is mistaken for spasm, and the arrest of the 
urine is attributed to spasmodic stricture. The same occurs in 
the ureters, and in the ductus choledochus in acute duodenitis, 
and the symptoms are attributed to the passage of renal calculi, 
and of gall-stones. 

In all congestive and paroxysmal diseases, the essential charac- 
ter consists in this unhinging of the whole capillary and paren- 
chymatous circulation, and its concentration on the organ the 
seat of the perturbating irritation. The treatment of these dis- 
eases must be made to repose on this basis. Its object will be, 
1st, to impart force and stability to the actions of the capillary 
and parenchymatous structure and circulation; and, 2d, to di- 
minish or eradicate the local irritation, the first moving power 
creating the disturbance. If vve cannot succeed immediately in 
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the last object, the attainment of the first will be sufficient to ar- 
rest the paroxysmal type. This measure is accomplished by the 
administration of cinchona, or its preparations, of the various to- 
nics, and other means that produce a permanent excitement of 
the capillary and parenchymatous circulation, or their introduc- 
tion into the organism by endermic medication. It is this opera- 
tion of cinchona that renders it so effectual in all paroxysmal dis- 
eases, and which have led some to attribute to it a specific pro- 
perty of antiperiodicity. 

Inflammatory irritation, or phlogosis, is located in this same 
structure, and is a modification of the capillary and parenchyma- 
tous circulation. The molecular movements constituting the or- 
ganic or nutritive actions, are accelerated, or acquire an aug- 
mented activity. The vitality of the inflamed part is elevated — 
its irritability, its sensibility, its temperature are increased. The 
quantity of circulating or sanguine nutritive humour in the phlo- 
gosed part is more abundant than natural, but its accumulation is 
never sudden, as in congestion; it occurs more gradually, and 
may continue, if not too intense, a considerable period without 
inducing the suspension of the organic actions, which, takes place 
in congestion. Being a modification of the nutritive or organic 
actions, it is always productive of some change in the structure 
or secretions of the organ or tissue in which it occurs. 

The disturbances of the circulatory functions in inflammatory 
irritation, are of a different character from those observed in con- 
gestive irritation. From the increase of irritability and sensibility 
attending it, an inflamed organ becomes a centre of irradiation, 
whence is transmitted into the organs eminent in the sympathies, 
the same order of actions — the same mode of being or condition. 
The heart, from the intimacy of its connexions, so frequently 
partaking of this state, the inflammations of the viscera, and of 
most other local inflammations, are productive of 3n acceleration 
of the vascular circulation, and generally of increase of its force. 
In congestion, the vessels being emptied by the disorder of the 
capillary movements and the detention of the blood in the paren- 
chymatous structure, the action of the heart is diminished, and 
the vascular circulation is enfeebled. Inflammatory irritation 
when active, is, consequently, seldom confined to a single viscus; 
a constant disposition exists for its propagation; and most usually, 
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when excited in any of the viscera, it is transmitted to several. 
This circumstance modifies the influence of phlogosis or inflam- 
mation over the circulatory movements. The participation of 
the heart in this state, quickens and enforces the vascular circu- 
lation; the coadunition of distinct organs in this condition, mul- 
tiplies the points of affluxion, counterpoising each other, and pre- 
venting the excessive accumulation on one, as occurs in conges- 
tive irritation. Inflammatory irritation is thus diffusive in its cha- 
racter, is excitative and perturbing of the organic actions, is not 
attended, in its acute stage, with a disturbance of the equilibrium 
of the capillary and parenchymatous circulation, to the same ex- 
tent as prevails in congestion. Although the phenomena of con- 
gestion do not occur to the same extent, and as rapidly in inflam- 
mation, as in simple congestive irritation, it becomes ultimately 
established when the phlogosis continues in the acute form, and 
when it affects highly vascular organs or tissues, and is productive 
of the same adverse states of the capillary and parenchymatous 
circulation in different regions of the organism. 

In treating of the pulse, the manner in which pathological 
states of the capillary and parenchymatous circulation modified 
the general vascular circulation was then described, and a repeti- 
tion is here unnecessary. 



CHAPTER V. 

The Functions of Nutrition and Secretion; and Calorifica- 
tion. 

The organic functions, the subjects of the preceding chapters, 
are merely preliminary to the more important functions of nu- 
trition and secretion, which now present themselves in the order 
of our investigation. By those functions the blood is elaborated, 
distributed throughout the economy, and placed at the disposi- 
tion of the various organs, that each may appropriate to itself the 
elements of its structure, or separate from the circulating fluid 
particular principles. 
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Nutrition and secretion are functions of the same order, are si- 
milar in character, and properly belong to the same category of 
.actions. Calorification, or the production of animal heat, is at- 
tached to these processes as a necessary consequence, and may be 
embraced in the same discussion. 



Sect. I. — Nutrition in its Physiological State. 

Living beings proceeding from a germ, arc developed, each 
after its special type, by the appropriation of exterior matters, 
previously elaborated. This appropriation necessitates a constant 
renewal of the structure. The different ages or periods through 
which the organism of animal beings passes, have each their pecu- 
liar expression in the size or state of the organs, which are thus 
incessantly changing. Notwithstanding the development all the 
solids receive in their growth, the figure is always the same. 
Growth is not, then, a mere addition to the extremities or cir- 
cumference — an elongation and thickening of the organs — but is 
an entire mutation of its component parts, the type or form alone 
being preserved. In animals, nutrition consists not only in an 
appropriation of new matter to the structure, but in a removal of 
the elements of which it was previously composed. Animal nu- 
trition is, consequently, a complete renewal of the animal struc- 
ture — an absolute revolution is accomplished, so that in process 
of time, no one particle of the original composition of an animal 
being remains; the whole will have disappeared, and have been 
replaced with new elements. Animal nutrition is, then, in its 
physiological state, a complex process, consisting of composition 
and decomposition of the elemental structure of all the organism. 
In this respect, animal differs totally from vegetable nutrition. 
This last is a process of composition alone, unattended with de- 
composition, and the solids once formed are permanent. Portions 
of plants, it is true, such as the leaves, flowers, and fruit, perish 
and are renewed; but when they perish, they have, then, reached 
their maturity; the term of their existence has closed, and their 
fall is a real death, similar to that of individual beings. 

Animal nutrition, consisting in processes of composition and 
decomposition, must be a molecular action, for in no other man- 
ner can composition and decomposition be accomplished except 
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by molecular actions. But all molecular actions are chemical ac- 
tions. Nutrition is, then, a chemical process, regulated by che- 
mical laws, and effected by chemical agency. 

Molecular or chemical actions are not appreciable by our 
senses, and our knowledge of their exact nature cannot be posi- 
tive. It can be acquired only by deduction. But the results of 
those actions are cognizable; the phenomena they create strike 
the senses, and are verified by them. They can be arranged in 
the order of their occurrence, all their relations can be establish- 
ed; and this is positive knowledge — the extent of science. 

Chemical actions belong to matter in all its forms, whether 
mineral, vegetable, or animal; and all the changes in the elemental 
composition of bodies, whether mineral, vegetable, or animal, 
are the result of chemical actions. Mineral substances being 
principally binary compounds, their chemical actions are the 
simplest, and their phenomena are the most easily investigated and 
ascertained. Vegetable substances being ternary compounds, the 
chemical actions and phenomena of their elements are more com- 
plex, numerous, and difficult to investigate. Animal matter con- 
sisting of four elements, their chemical combinations must pre- 
sent an infinitely greater variety of phenomena, the difficulty of 
determining the mode, production, and nature of which, must be 
enhanced in the same proportion. Mineral chemistry, accord- 
ingly, has reached a high point of perfection; vegetable chemis- 
try, as respects the analysis of the ultimate and proximate princi- 
ples of vegetables, though imperfect, is in a state of rapid pro- 
gression; but, in animal chemistry, very little that can be relied 
on has been, as yet, accomplished. 

Mineral chemistry acquires certainty from the application of 
the synthetical as well as analytical tests for the verification of its 
facts. The elements of mineral bodies do not require for their 
specific combinations a specific apparatus, and hence the chemist 
can compose or decompose them in various manners. Vegetable 
and animal chemical elements, for their combination, and the for- 
mation of vegetable and animal substances and products, require 
a specific apparatus, which exists only in vegetable or animal or- 
ganization, and cannot be procured or imitated by the chemist. 
Synthesis has necessarily been of limited application in vegetable 
chemistry, and can scarcely be said to have been attempted as yet 
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in animal chemistry, and consequently the chemical phenomena 
of vegetables and animals can be but imperfectly known. No- 
thing can be more illogical than to deny that the modifications of 
the material elements in the material structure of vegetables and 
animals, are not produced by chemical actions, merely because 
chemistry has not attained a perfection that leaves no difficulty to 
be surmounted, and chemists cannot, with the apparatus calculated 
for mineral chemistry, present us with the products of vegetable 
and animal chemistry. This demand is entirely premature. Che- 
mistry as a science has received its form very considerably within 
the period of a century, yet how extensive have been its re- 
searches, how rapid its progression, how perfect its processes, 
how certain its results, as far as mineral bodies are concerned. In 
time, and probably much less distant than might be conjectured, 
what may not be expected from the fecundity of its resources, 
and the vast power of its means, in unfolding the phenomena of 
organized beings. 

Nutrition we regard, then, as a molecular, and of consequence, 
chemical action, between the molecules of the animal fluids and 
of the animal solids. The functions of life in all organized beings 
are attended with an expenditure, both of power and of mate- 
rial; both are renewed, for which purpose a nutrition is required. 
The elements of the organism are derived from exterior matters, 
which have ceased to manifest the phenomena of life — they are 
dead matter. Matter endowed with life cannot be employed in 
the nutrition of living matter; it must first lose its vitality. The 
exterior matters destined for nutrition, must be subjected, in 
the higher animals, to certain processes in the functions hereto- 
fore described, for their conversion into the nutritive humour, or 
oxygenated blood — alone capable of sustaining the function of 
nutrition. The exterior dead matters, converted in the first in- 
stance into blood, in the second, form the solids of the economy, 
and then acquire a susceptibility to experience the impressions 
of stimulant agents, and a capacity for those movements consti- 
tuting the phenomena of life. Vitality is, consequently, a pro- 
duct of nutrition. The organism renews, not only its own struc- 
ture, but its powers or faculties, on which its phenomena depend. 
Life is the product of life: the vital actions are self-maintained, 
by creating the faculty or power which sustains themselves, and 
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the energy of the vital faculty is to be measured by the activity 
of the vital phenomena. Modifications of the nutritive actions, 
sufficient to impress a change on the structure, must, consequent- 
ly, produce a modification in the vital faculty or power of that 
structure, the first cause of the vital phenomena. This fact ex- 
plains the tendency of morbid states to be perpetuated, and, when 
they have attained a certain condition, accounts for the impossi- 
bility to cure them, leaving, as the only option, when it is prac- 
ticable, the extirpation of the diseased part, by surgical means. It 
also exhibits the absolute necessity of preventing the confirmed 
establishment of morbid states of the organs, by the enforcement 
of an appropriate treatment in their early, especially their com- 
mencing periods. 

The same fact explains the toleration the organs manifest, af- 
ter a time, to impressions, at first highly perturbating, but which 
are not always the less deleterious, because they cease to provoke 
the disorders primarily induced. This very toleration is the re- 
sult, and often the evidence, of the modification impressed on 
the structure, the organization of the organ, and of its vital fa- 
culty; and the direction thus imparted to the nutritive or forma- 
tive acts, to the organic arrangement and forces, becomes perma- 
nent, and a restoration to the natural state and performance of the 
healthy function is mostly an impossibility. Organs long sub- 
jected to highly stimulant impressions, adapt themselves to that 
mode of existence, which is, then, their natural state of being; 
and if the stimulants be withdrawn, their functions are disordered 
to such an extent as to terminate fatally. 

Nutrition, under ordinary circumstances, is a uniform process, 
which has been urged against its chemical character. The objec- 
tion rs not valid. All chemical actions are uniform while the 
conditions of their occurrence remain unchanged. The condi- 
tions of the nutritive acts, in a natural state, are always the same, 
and consequently the result is constant. The blood can be con- 
stituted of certain principles contained alone in aliment. When 
these are withheld, the blood loses its capacity of supplying nu- 
trition, and the being perishes. The alimentary principles are 
subjected to certain definite processes, the offices of particular or- 
gans, and consequently yield invariably the same products. If 
these be disordered, the formation of blood is disturbed, it dege- 
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nerates, or entirety ceases, nutrition deteriorates, or is suspended, 
and organic vitiation, or death ensues. The blood is, then, in 
health, a fluid in its essential characters always the same, present- 
ing the same elements to the different tissues of the organs. The 
actions of the organism possess an equal uniformity, and of ne- 
cessity, then, from this constancy of elements, and fixity of ope- 
rations, the results are invariable. 

Nutrition prevails in the depths of the organism, and with- 
drawn from direct observation, its mode cannot be ascertained 
with positiveness. The gross results are alone obvious. But 
from these it is clearly seen to be incessant in operation, to be a 
molecular action, slowly, but momentarily, subjecting every organ 
to a radical change, to occur in the intimate structure, to be spe- 
cific or definite for each organ, in a normal condition to be uni- 
form in its productions, and to become devious and irregular in 
its products, under the influence of various anormal agencies, con- 
stituting a pathological state. 

The seat of the nutritive actions is the parenchyma of the or- 
gans. Here arises a new difficulty in the determination of the 
mode of these actions. The constitution of this ultimate structure 
is unknown, or but imperfectly comprehended. It is generally 
confounded with the common cellular tissue, the common bond 
of the different organs. This is incorrect. Each organ, besides 
its common cellular tissue, possesses its specific parenchyma, of 
the nature, properties, and faculties of which, we are almost ut- 
terly ignorant. To obtain possession of all the ground necessary 
to form correct opinions on this point, we should have this know- 
ledge — for, it is more than probable, that the innate properties or 
faculties of the parenchyma of the different tissues, are the imme- 
diate determining cause of the phenomena of nutrition. 

To understand this proposition, a few general observations will 
be required. Matter is endowed by the Creator with specific 
properties. They are of two kinds, physical properties, and dy- 
namic properties, or faculties. These properties give rise to all 
the movements of matter. Phj T sical properties govern the move- 
ments of bodies in masses; dynamic properties cause the molecu- 
lar movements of matter. The last category has been but im- 
perfectly studied, and is as yet but little known. The dynamic 
properties of matter are, most probably, the cause of the pheno- 
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mena of caloric, light, electricity, magnetism, chemical affinity, 
and most of the organic phenomena. It is these properties or 
faculties that estahlish the relationship, fixed from eternity, found 
to exist between the integrant and constituent molecules of sim- 
ple and compound bodies with each other, and with other mole- 
cules; relationships which give positive invariable phenomena 
whenever the molecules of bodies are placed within the sphere 
of activity. The affinities or concords thus established, are spe- 
cific for each species of molecules, and give origin to the immense 
and endless phenomena of the universe, manifested in the forms, 
qualities, characters, and forces of material bodies. It is this law 
that bestows on all bodies formed by the aggregation or combi- 
nation of the same, or different molecules, their specific charac- 
ters and properties, physical and chemical. It prevails equally 
in organized bodies. Each of the immediate elements of the or- 
ganism, by this law, is endowed with innate specific characters 
and properties, imparting to it fixed relations with other bodies, 
whose actions consequently give rise constantly to specific phe- 
nomena. Hence it is that the relations of exterior agents, and 
their actions on the organism, are not the same in all its portions, 
but differ in each organ or element of an organ, affecting some 
one in preference to another, and acting with each in a specific 
mode. 

In the simplest of organized beings the elements of their nu- 
trition are derived from the media in which they are plunged by 
a direct imbibition, without being subjected to a previous elabo- 
ration. Their organism being of a single tissue, possessing limit- 
ed relations, and nourished by a single element, requires mere 
apposition of its nutritive element for the purposes of nutrition, 
each molecule exercising its affinity or election as may be re- 
quired. In the beings of complex organizations, the diversified 
principles of their structure cannot be offered to their organs by 
the media in which they are placed. These principles, existing 
in various states of combination, require to be set free, isolated, 
and presented in a state susceptible of molecular actions to the 
molecules of the different organic tissues. These objects are at- 
tained by the various digestive processes preparing the nutritive 
humour, and the circulation which distributes it throughout the 
economy. The nutritive humour contains all the principles of 



NUTRITION IN ITS PHYSIOLOGICAL STATE. 519 

every tissue composing the organism, and the circulating appa- 
ratus, by its arrangement, places these in relation with every 
molecule of the organic structure, so that a direct action, analo- 
gous to the nutritive imbibition of the simpler animals, may take 
place between the two. The nutrition of the simplest animals is 
an exact type of the nutrition of the more complex animals: the 
manner in which it is brought into operation, constitutes the sole 
difference. In the simpler beings, the media in which they ex- 
ist, charged with the elements of their nutrition, penetrate into, and 
permeate their whole structure, and the nutritive molecules and 
organic molecules are thus brought into immediate relation. The 
same is accomplished, in the more complex beings, by the me- 
chanism of the circulatory apparatus. This apparatus we have 
already described,* as an immense sac, every where continuous, 
composed of ramifications penetrating into the intimate structure 
of the organs, and constituting, thus, a portion of the organic 
parenchyma. The nutritive humour, by the minuteness of the 
ramifications of the vascular parenchyma, is reduced to its con- 
stituent molecules, which are, in this manner, placed in direct 
relationship with the organic molecules, the specific faculties or 
properties of which consequently have full operation. By this 
arrangement every constituent tissue of the organic solids, is 
placed in immediate relation with the specific molecules of which 
it is composed, contained in the nutritive humour, which is con- 
tinually renewed by new supplies derived from exterior matters, 
conveyed into the vascular parenchyma for distribution amongst 
the organs, by the arteries, and returned to receive its renova- 
tion by the veins. 

That nutrition may proceed in a natural manner, certain con- 
ditions are requisite. Any of these failing, nutrition either takes a 
wrong direction, deteriorating the organic structure, or is suspend- 
ed. These conditions are, 1st, an organized tissue endowed with 
its specific characters and properties, and the faculty of experi- 
encing stimulant impressions; 2d, the impression or action of ex- 
ternal agents or excitants, calling the excitable faculty of the or- 
ganized tissue into action; 3d, oxygenized blood, or the nutritive 
humour containing the specific elements of the organized struc- 

* See page 506. 
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ture; 4th, the molecular distribution of this humour, in propor- 
tions definite for each particular tissue or organ, and its incessant 
renewal; and lastly, the exercise of the innate faculties, of the 
organic molecules, or organic affinity, the immediate cause of the 
combinations formative of the different tissues and organs of the 
economy. 

Nutrition is thus seen to be a process intimately associated with 
the organic or vital actions, and so immediately depending on 
them, as to be identified in all their conditions. While they ob- 
serve their normal degree and order, nutrition is executed in its 
natural mode; but when they deviate, in any organ, from that 
state, the nutritive processes have an equal deviation, and its 
structure and function suffer a corresponding detorsion from its 
healthy state. 

Sect. II. — Pathological State of Nut?ntion. 

The great principle of Brown, that vital phenomena are called 
into existence, and are maintained by stimuli or excitants, ad- 
mitted as a truth by all correct observers, is adopted as a funda- 
mental principle in this work. Nutrition has been shown above 
to be concurrent with the organic or vital phenomena, and con- 
sequently the nutritive actions are equally influenced by the im- 
pressions of stimuli or excitants. The nutrition and structure of 
the organs, are thus liable to be deranged by numerous causes. 
They may be disturbed by the actions of all the exterior agents 
capable of influencing the organism — of those agents essential to 
the production of its phenomena when acting in excess or irre- 
gular, and of those that are accidental, acting either in excess, 
or whose powers have no relation with the natural state of the 
organism. 

The excitant or stimulant agents that influence vital pheno- 
mena may be divided into two classes; those that are essential to 
their production and maintenance, and those that are accidental, 
or influence them casually. The first are, caloric, the great 
vivifying agent of nature, indispensable to life; its collateral prin- 
ciple, light, nearly as influential in the production of vital pheno- 
mena; electricity, whose power is less known; oxygen, not less 
indispensable than caloric; aliment, drinks, the blood, and the 
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exercise of the functions of the organs. The second comprises 
those substances whose inherent powers, when they are brought 
in contact with the living body, exaggerate or augment the phe- 
nomena of some of its organs. Those which can be usefully 
employed are arranged in the classes of the materia medica as re- 
medies; others constitute poisons, from the energy of their acti- 
vity, either animal, vegetable, mineral, or miasmatic. 

The stimulants of the first class are of two kinds. The one 
are purely stimulant or excitant, adding nothing to the structure 
of the organs whose actions they provoke, and at the same time 
exhaust. The other, while they stimulate, are reparative of the 
organs, by presenting to them principles or elements for assimi- 
lation, and thus sustain their powers and actions. The first in- 
fluence the economy from the exterior; the last by acting on the 
interior of the organism into which they are introduced. 

The stimulants of the second class exhibit the greatest diver- 
sities. No two of them are precisely similar, and a large pro- 
portion of them possess specific relations or affinities for particu- 
lar organs, which they affect always in one manner, and in pre- 
ference to other organs. 

When the stimulants of the first class are in harmony with the 
natural or physiological state of the organism, its powers, struc- 
ture, and actions, are, then, in their most perfect condition, and 
its functions or vital phenomena exist in the most complete order 
of which, by their constitution, they are susceptible. 

But these agents, the immediate sustainers of life, are not fixed ; 
they are constantly fluctuating, and the actions of the economy, 
and the phenomena of life are consequently exposed to frequent 
variations. They often exceed the grade requisite to the physio- 
logical actions, or the normal order of the vital phenomena. 
These become exaggerated, the molecular organic movements, 
excited by the essential vital stimulants, are exalted above the 
ordinary range — it is the phenomena of irritation that is de- 
veloped. The essential stimulants of the organism, the very causes 
of vital phenomena, are capable of being perturbating agents, 
disordering those phenomena, and the condition of the organism. 
An elevated temperature is productive of intense inflammations 
of the digestive and biliary organs, and of the cncephalon; arti- 
ficial heat excites every form of irritation, from its lightest shade 
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to disorganizing inflammation. The blood, excessive in quantity 
and rich in quality, likewise disposes to, and often excites, acute 
irritations, inflammations, haemorrhagies, &c. and its irregular dis- 
tribution, from fluctuations of temperature, is the most common 
of the exciting causes of inflammatory disorders. Aliment and 
drinks not less frequently are productive of irritations in the di- 
gestive apparatus, or cerebral and other organs, and, though in- 
dispensable to the existence of the organism, thus prove the causes 
of its destruction. The organs of the economy are mutually ex- 
citants of each other, and an excess in the action of one will 
excite an irritation in another. The organs are each distinct, 
are special in structure, functions, powers, and relations. Though 
individually distinct, they are not independent, but are held in a 
close connexion. The functional exercise of an organ is always 
excitative of its organic or nutritive actions, of the vital molecu- 
lar movements of its structure. The excitation of an organ from 
its functional offices is displayed by the brain, in the exercise of 
the intellectual and affective or moral faculties ; by the stomach 
in digestion ; by the muscles from exertions. If the functional acts 
be excessively excited, or unduly prolonged, the consequence is 
always an irritation of the organ, a modification of its structure 
out of its natural order. Now, from the connexion established 
between the organs, whereby is constituted the unity of the organ- 
ism, this excitement of any one organ is transmitted to the organs 
the most intimately associated with it, and sometimes to the whole 
economy, and the organs, while they mutually sustain each other's 
actions, by this process, are productive of disease to each other. 
The mutual excitement of the organs, is not clearly apprecia- 
ble in the normal state, but is very strikingly manifested in dis- 
ease. But even in the healthy condition it may be detected by 
a very slight, observation. On this point we do not at present 
dwell, as it will be treated at large when the sympathies are the 
subject of investigation. 

The natural agents that elicit and sustain the organic move- 
ments constituting life, it is thus seen, when they surpass the 
normal or physiological degree, produce perturbating actions, 
and an anormal or pathological state. The actions or states these 
agents excite, in this manner, is irritation. It may vary in in- 
tensity, but consists always in augmentation or excess of the 
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movements constituting life. But these movements are forma- 
tive; they are those of the nutrition of the organs. While these 
movements are in their natural order, and restrained within the 
physiological range, the structure of the organs is in the natural 
order, and their functions in their healthful exercise. When irri- 
tation is established, the organic movements, the nutritive actions 
of the fluid and solid elements of the organism, departing from 
their natural order, the structure of the organs experiences a cor- 
responding alteration. An irritation excited in any organ, con- 
sequently modifies its structure, its powers, and its functions, 
and their perversion is proportioned to the intensity and conti- 
nuance of the irritation. Nearly all the alterations of structure 
to which the organs are liable, are the consequences of an irrita- 
tion excited in them, and to this state unquestionably is to be 
referred all those changes of structure, attended with increase 
and irregularity of the growth, of the actions, and of the active 
powers of a tissue or organ. 

This is a point of great practical importance. The vitiations 
of structure are for the most part incurable, when they have pro- 
ceeded to a certain extent. They are, then, a new organization, 
nourished after their peculiar mode, and evolving their own 
powers of vitality adapted to their mode of being. They are in 
the condition of a graft on a tree, which, though deriving the 
means of life from the stock into which it is implanted, never- 
theless lives after its own manner, and furnishes its peculiar 
products. 

If the conclusion we have arrived at be correct, that irritation 
precedes immediately in the series of phenomena terminating in 
alteration or vitiation of tissue, or, in other words, is its proxi- 
mate cause, then, we have it in our power, by ascertaining the 
nature of this phenomenon, and the methods of correcting it, to 
prevent the production of that condition of the tissues, and, when 
it has not progressed too far, to arrest its furthar progress and ul- 
timately to restore the organ to a natural state. Until the annun- 
ciation of this leading principle of the physiological medicine, all 
the forms of altered structures were regarded as proceeding from 
some specific cause, as having a specific mode of action, and that 
they could be cured only by some specific remedy. The treat- 
ment was consequently entirely tentative and empirical, and not 
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based on any positive principle. This practice has been deplora- 
bly unsuccessful. The knife has been the usual resort, when 
applicable, and in other cases, the patient miserably perishes. 
No specific remedy accomplishing a cure has been discovered; 
no approach even to this result has been made. It is time to 
abandon a pursuit so fruitless and so hopeless, and, by a more ra- 
tional method, seek to determine the mode of its production, 
and, thus, by anticipating, prevent the formation of this state, or 
arrest its progress in the commencing period. 

Having reached the conclusion from our examination, that irri- 
tation is the proemial phenomenon of a large class of alterations 
of tissue, the next step in our progress, is the determination of 
the nature of this phenomenon, or in what it consists. Let us 
examine its development in parts exposed to the observation of 
our senses, and approached by our experimental means. When 
a grain of sand or other mechanical substance is lodged in the 
eye, an uneasy sensation is experienced, arising from the presence 
of a foreign body on a highly sensitive surface. This is succeed- 
ed by copious lachrymal secretion, an evidence of an excitement, 
or quickened action of the lachrymal gland. The eye becomes 
exceedingly painful, the stimulation of light intolerable, and 
the function of the organ is suspended. Soon follows a faint 
blush of the adnata, mixed with red vessels. These constantly 
increase, until the whole membrane, very much thickened, pre- 
sents the aspect of a mass of blood, contained in a very delicate 
membrane. This state continuing, the cornea acquires a whitish 
tinge, and, finally, a complete opacity. The interior tissues ulti- 
mately are involved, ulceration, suppuration, or other destructive 
processes occur, and the organ is destroyed. 

If a foreign body, as a splinter or thorn, be thrust deep into 
the skin and cellular tissue, the part becomes painful, the skin 
around it reddens, tumefaction occurs, its heat is augmented, the 
sensibility is greatly increased; in the cellular tissue effusion takes 
place, pus is formed, an abscess is produced, a sense of throbbing 
is experienced, ulceration ensues, an opening follows, and the con- 
tents escape with the foreign body. 

When a heated or incandescent body is gradually approached 
to the skin, but not sufficiently close to destroy its vitality, the 
sensation of heat advances to acute pain, redness of the skin in- 
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stantly succeeds, and continues to acquire additional intensity, 
the pain is now vehement, and the sensibility increased so as to 
render the slightest touch distressing. Very soon the cuticle is 
raised into small blisters by the effusion of serum beneath it, 
and complete vesication is produced. Epispastics, rubefacients, 
and other irritants addressed to the skin, are attended with nearly 
analogous phenomena. 

Should we select a secreting surface for the subject of obser- 
vation, as the nostrils, or the mouth, and apply snuff or other ir- 
ritants to the one, and pyrethrum, or similar irritants to the other, 
a smarting, heating sensation is experienced, followed by a co- 
pious discharge of a thin muco-serous fluid from the nose, or of 
saliva from the mouth; and those surfaces, when inspected, are 
found to be more highly coloured than is natural. 

Let organs of a different character be selected, as some of the 
nervous organs, and let them be subjected to the impression of 
mere mechanical agents, as a spicula of bone, or the point of 
our scalpels; and, if it be the spinal marrow, we have excessive 
pains or tetanic spasms, according as the posterior or anterior co- 
lumns are the subject of the experiment; or, if it be the cere- 
brum, we have loss of consciousness or aberration of the intel- 
lectual faculties. Should the irritation be made permanent, loss 
of muscular movements or of sensation, or epileptic convulsions, 
or mental alienation, stupor or coma, may ensue, and the nervous 
substance, or the meninges,, will be found reddened, softened, in- 
durated, thickened, or in a state of suppuration, or otherwise 
affected in structure. 

The foregoing facts conduct us to the following conclusions: — 

1st. Substances having no natural relation to the surfaces or 
organs to which they are applied, and those that possess a natu- 
ral relation, but act with unusual force, operate in nearly a similar 
manner, and are both irritants. 

2d. The phenomena they excite, are, increase of sensibility, 
of irritability, of the quantity of blood in the tissue they irritate, 
and of the animal temperature, with disorder of function. 

3d. That these phenomena depending on the movements con- 
stituting life, their exaltation is an evidence that those move- 
ments are performed with greater energy than comports with the 
natural state. 
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4th. That the whole of these phenomena taken together con- 
stitute irritation, which is a complex term, and when employed, 
should be understood as describing those phenomena collectively. 

5th. Irritation being an exaltation or excess of the vital move- 
ments beyond what is natural to the tissue in which it occurs, its 
excitation in tissues of feeble vitality elevates their phenomena 
in the scale of vitality, and changes the order of their functions. 
Thus, inflamed bone becomes sensible, irritable, vascular, and 
secerning, and nearly rivals in these respects mucous tissue, but 
is unfitted for its offices as bone in the economy. The same de- 
gree of action which would be physiological in one tissue, when 
it occurs in another, is highly pathological. 

6th. Irritation being a modification of the nutritive actions, its 
development tends to a change of the structure, and an increase 
of the vital phenomena; and when it is suffered to persist in a 
confirmed state, the structure is permanently altered, and the vital 
phenomena are modified, so as to be adapted to the new condition 
of the structure. It is then incurable. 

7th. That irritation, though exactly the same process, and even 
when excited by the same cause, gives origin to phenomena to- 
tally distinct from each other; or is manifested by very different 
symptoms. 

The circumstances rendering the phenomena of irritation va- 
riable, and that deprive them of a fixed character, are numerous. 
They are modified, a, by the differences in its intensity, and, 
probably, in some respect by the nature of the exciting cause. 
b, By the functions of the organ or tissue in which it is excited. 
Irritation of each tissue disturbing its mode of being, will be re- 
presented by a disorder of its function or office. Thus irritation 
of mucous tissue, serous tissue, fibrous tissue, nervous tissue, has 
a series of phenomena corresponding to the character of each 
tissue. Most of the tissues, are, besides, compound structures, 
and each anatomical element is separately liable to irritation. 
The mucous follicles or cryptse of the mucous membranes, or their 
exhalent vessels, or their vascular parenchyma, may be each, in- 
dependently, in a state of irritation. Thus pustular diseases of 
the skin are caused by irritations of the mucous follicles, and 
are unaccompanied by increased exhalation, or by inflammation of 
the reticulated texture. Sudamina and bulla?, on the other hand, 
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arise from augmented exhalation beneath the cuticle, unconnected 
with any affection of the reticulated texture, or follicles; and ery- 
thema is a simple irritation of the reticulated texture, producing 
redness of the skin alone. The same irritation in the mucous mem- 
brane of the bronchia? or trachea, will produce cough, in the 
stomach vomiting or spasms, in the bowels purging or colic. In 
similar manner, the same irritation in the cerebral organs will 
cause mental disorders; in the nervous apparatus of the organs of 
the senses, hallucinations; in the anterior or posterior columns of 
the spinal marrow, neuralgic pains or spasms of the muscles. 
c. The phenomena of irritation are modified by the nervous mo- 
bility, and activity of the sympathies, giving rise to congestions 
and reactions, constituting paroxysmal forms of disease, d. It 
is influenced by the condition of the fluids. The constitution of 
the fluids varies considerably. It is affected by the nature and 
quality of the aliment, by the purity of the air, or the contami- 
nations infecting it, by the state of the respiratory organs and 
functions, by the state of the digestive organs and functions, and 
other causes — but, as the fluids are a portion of the structure, 
belong to the organization, and are a constituent in the nutritive 
or organic actions, their condition exercises a profound influence 
over all the vital phenomena, and modifies, consequently, those 
of irritation. 

The general result of this investigation exhibits irritation, such 
as we understand it in its production and nature, to be the proxi- 
mate phenomenon of a great diversity of pathological affections, 
which, however, differ only in symptoms; and that it is also the 
proximate phenomenon of all the morbid alterations of structure 
attended with augmentation of the nutritive actions. 

Irritation inducing a pathological state of the nutritive function, 
produces various pathological conditions of the tissues and organs. 
They may be classed in three series. 1. It disturbs the distribution 
and order of the sanguine fluid element of the tissues. 2. It affects 
the composition or mode of structure of the tissues. 3. It occa- 
sionsthe deposition of anormal products in the interstices of the 
tissues, and thus vitiates their nature. 

First series. — Irritation attracts, in a manner that cannot be 
explained, the nutritive or circulating humour, into the tissue 
wherein it is excited. Ubi stimulus ibi irritatio; ubi irritatio 
ibi fluxus. This axiom, the result of the earliest observation, 
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has been confirmed in all succeeding periods, and is verified by 
daily experience. The vascular system is a common reservoir 
of supply, from which each organ derives the fluid required for 
the support of its actions. A certain quantity of this fluid or 
humour is proper to each tissue; and some tissues admit, in a na- 
tural state, only certain principles of this fluid of which they 
are formed, and reject others; as the white tissues, that receive 
only colourless blood. The quantity of fluid proper to the tissue 
may be termed organic; it is a component part of the organ, and 
a variation from it denaturalizes the structure. Irritation in refer- 
ence to the circulation of the fluid element of the tissues, occasions 
two pathological modifications; or, congestion; b, inflammation. 

a. Congestion. — Excited in highly vascular and irritable tis- 
sues, irritation often causes a sudden raptus or rush of blood into 
them, and their vascular parenchyma is gorged and excessively 
over- distended with this fluid. The organ is sometimes inundated 
to such an extent as to be disorganized in structure, constituting 
apoplexies, or the fluid escapes; when the effusion is on a surface 
communicating exteriorly, it causes haemorrhagies. In simple 
congestion, unattended with effusion, the excess of blood arrests 
the molecular or organic movements, a remora takes place in the 
circulation of the part, its functions are lost, and its vitality en- 
feebled. 

b. Inflammation. — Irritation exalted to a certain point, con- 
stitutes inflammation. In this pathological state, the sum of the 
organic fluids in the tissue is augmented; a far larger proportion of 
blood than is natural is contained in it; hence the redness and the 
tumefaction which attends on inflammation. It differs from con- 
gestion in the greater activity of the organic actions or molecu- 
lar movements, which, in inflammation, are carried to their highest 
intensity. From this cause arises the increase of the temperature 
of inflamed parts, the higher degree of sensibility and of irrita- 
bility: the augmentation of vital power, and the disorder of func- 
tions, exhibits this excess of action and unnatural energy. Inflam- 
mation, necessarily, by the derangement of the nutritive actions, 
modifies always the structure. When it is of feeble degree the 
change is slow, but in its acute form, unless arrested, it ends in 
the destruction of the organ. The effects produced by inflam- 
mation are not uniform, and the differences observed have been 
constituted distinct kinds of inflammation. This subject will? 
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however, be more fully examined in the division appropriated 
to pathology. 

Second series. — The constitution of the tissues undergoes 
various mutations, and even transformations, from the action 
of irritation modifying the function of nutrition. The orga- 
nic molecules or atoms are arranged in each particular tissue 
by the processes of nutrition, which have been shown to be a 
composition and decomposition of the structure. Irritation dis- 
turbing the order of these processes occasions different lesions of 
structure, which may be placed in four classes. 

1st Class. — The structure exceeding the natural type from ex- 
cess of its organic molecules; or being inferior to it, from their 
deficiency. The first of these states is hypertrophy, the last 
atrophy of the structure. 

a. In hypertrophy the natural order of the molecules in the 
structure is observed; the nature of the structure is not altered; 
it is merely developed in excess. The process of composition is 
too active, and the equilibrium existing between it and decompo- 
sition is lost. It is almost uniformly the consequence of a low 
degree of irritation, such as is frequently induced by too frequent 
exercise of an organ, or its constant over-stimulation. 

Hypertrophy was first observed in the muscular tissue, and 
especially as occurring in the heart. Attention was drawn towards 
it from the disorder it occasions in the functions of this organ. It 
is not, however, limited to the muscular tissue, as was supposed: 
more accurate observations and the attentive cultivation of patho- 
logical anatomy, at the present period, have demonstrated its ex- 
istence in every tissue and organ of the economy. In the com- 
pound organs, hypertrophy is often limited to a single tissue of 
the structure. In the general tissues it frequently occurs in a 
very limited portion, as in fungus hsematodes, which is hyper- 
trophy of the vascular parenchyma, &c. 

b. Atrophy is the reverse of the preceding state. Decompo- 
sition prevails over composition in the process of nutrition, and 
the anatomical texture is degraded; the organ does not receive 
its full development, and is incapable of exercising its functions. 
It is somewhat doubtful whether this state is an effect of irrita- 
tion : it has been denied. In some cases it has appeared to me 
to be connected, unquestionably, with irritation, and to be its di- 
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rect result. The cases I allude to were patients attacked with 
rheumatism of the capsular ligaments. The disease manifested 
great severity, and on its decline the ligaments seemed to disap- 
pear, and the joints, in consequence, were dislocated by the con- 
tractions of the muscles. A terrible case of this kind is, at pre- 
sent, in the city. The hands at the wrists, and the fingers at 
each joint, are dislocated, in a manner to form different angles 
with each other: the feet are in a similar condition. The testi- 
cle, also, I have seen to disappear by a gradual absorption after 
an attack of acute inflammation. 

Atrophy, as well as hypertrophy, occurs, however, from other 
causes than irritation. Whatever occasions a diminution in the 
quantity of blood usually received by an organ, or that diminishes 
the activity of its molecular movements, will cause atrophy of 
that organ. The suspending of the function of an organ, produces 
its atrophy by depriving it of the excitement of its exercise, and 
the consequent diminution of its circulation and nutritive pro- 
cess. An organ rendered useless to the economy ceases to be 
nourished, and is atrophied. This occurs with several organs 
employed in intra-uterine life, but which are not required after 
birth, as the thymus gland, capsular renales, left lobe of the liver, 
&c. Other Organs, as the testicles, ovaries, and uterus, remain, 
as it were, in a rudimental state, until their services are required, 
when they suddenly acquire their full development, and when 
no longer of utility, they wither or become atrophied. A limb 
condemned to absolute rest, diminishes in size, and its nutrition is 
adapted to the degradation of its office — it is in a state of atrophy. 

Atrophy, like hypertrophy, may be limited to a single element 
of a compound tissue, it may occupy a single tissue or organ, or 
a portion only; and it sometimes affects the whole of a tissue in 
the economy. This last occurs in those instances of extreme 
emaciation, when the individual appears a mere animated ske- 
leton without apparent disorder of any important viscera or 
functions. Calvin Edson, who was exhibited as a living ske- 
leton, I take to have been a case of this nature. As well as I 
could determine, his emaciation proceeded entirely from the dis- 
appearance from his organs of the cellular tissue. The muscular 
fibres were unaffected, and hence he experienced but little dimi- 
nution in his physical strength. 



PATHOLOGICAL STATE OP NUTRITION- 531 

2d Class. — The structure altered in its consistency, or disor- 
ganized by the resorbing of its molecules, producing solution of 
its continuity. 

This class of lesions offers four different species: a, induration ; 
b, softening; c, ulceration; d, gangrene. 

a. Induration. — Every tissue possesses its proper consistency, 
derived from the proportion and nature of its solid, compared 
with its fluid elements. The consistency of the tissues is not 
the same in all ages or periods of the body. The first germ is 
almost entirely fluid, and all the tissues in their earliest periods 
are semi-fluid. They acquire consistency as they are developed, 
and continue, while advancing in age, to acquire additional firm- 
ness. This arises from the predominance of the solid over the 
fluid elements, in the processes of nutrition, and is the gradual 
decay of the organs, and the natural death of the animal machine. 
Old age exhibits the imbecility of infancy, but from the very 
reverse condition of the organs. In infancy the organs are soft 
and the fluids in excess; in old age the organs are firm and rigid, 
and the solid matter predominates. 

The organs, however, acquire a consistency which is unnatu- 
ral, of premature occurrence, and the consequence of disease. 
This pathological state is what is meant by induration. The 
most common cause of induration of the tissues, is. unquestiona- 
bly, irritation, a morbid disturbance of the function of nutrition, 
and of the parenchymatous circulation. We have the evidences 
of this fact in the signs during life, and autopsy furnishes a con- 
clusive testimony of its correctness. It frequently occurs that 
after complete induration has been induced by irritation, the di- 
minution of the vitality of the indurated tissue from the excess 
of its solid elements, diminishes its capacity of being irritated; 
the irritation disappears, the tissue then loses its vascular aspect 
and red colour, becomes of a gray, pale, or whitish hue, and is, 
then, supposed to have been formed independent of irritation. 
Induration of the white tissues, is often produced by irritation 
limited entirely to the lymphatic capillaries, especially in indivi- 
duals of the lymphatic temperament, without involving the red 
capillaries and red circulation; and, consequently, the pheno- 
mena which are too generally regarded as the characteristics of 
irritation, are not manifested. Those who deny the produc- 
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tion of induration from irritation, have founded their objec- 
tions solely on the absence, in some cases, of the signs of inflam- 
mation ; but inflammation is only one state of sanguine irritation 
and has no resemblance whatever to lymphatic irritation. The 
objection arises in error, and is devoid of validity. 

When a tissue is indurated it acquires a density much greater 
than is natural to it, and resists with much greater firmness all 
mechanical injuries, as tearing, cutting, &c; divided by the scal- 
pel, it often grits beneath the blade, and yields a particular sound 
when struck. It exhibits a variety of aspects, as to colour, vo- 
lume, and form, which are often different from the natural state, 
though frequently, especially in the nervous and muscular tissues, 
no other deviation is observed than increase of consistency. 

Every tissue is susceptible of induration, and in the complex 
organs, it frequently occurs in one only of the textular elements. 
It is not a result of acute inflammation, but a product of chronic 
irritation. Induration, especially when united to hypertrophy 
of the cellular and fibrous tissues, is commonly designated by the 
term schirrus. It often is the percursor of cancer, which is de- 
veloped when inflammation becomes excited in a tissue that has 
undergone what is termed white induration or schirrus. 

The tissues often acquire an increase of consistency from the 
nature of the fluids which penetrate them. They are then said 
to be indurated; it is, however, different from proper induration, 
which consists in an excess of the solid molecules of the tissue. 
The cellular tissue is often indurated by the presence of an albu- 
minous fluid in its meshes, strongly disposed to coagulate. I have 
met with this state in dropsical cases, accompanying anasarca: 
it is also the scleroma of new-born infants. 

b. Softening.— This is the reverse condition of the preceding 
state of the tissues; and, like it, is a product of irritation. The 
result of irritation, it is difficult to calculate, as we do not know 
all its modifying causes. It creates a disorder in the mode of the 
nutritive actions; it gives to them a direction, which sometimes 
continues even after the cessation of the irritation that had first 
given the unnatural impulsion. 

The consistency of the tissues differs considerably in different 
individuals. In some they possess a very striking flaccidity 
widely different from the firm, dense fibre of others. This state 
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attaches to the temperament of the individual, and will hereafter 
be noticed. The tissues vary also in their consistency in different 
periods. They are often very flaccid and soft after acute, and in 
the progress of some chronic diseases, and resume their former 
firmness on a restoration to health. This is observed in the leu- 
cophlegmalic, and arises from the loss of fibrin and red globules, 
and the superabundance of albuminous and serous fluids in the 
constitution of the organs. It is not, however, to this species of 
flaccidity that the term softening is applied. 

The pathological state of the anatomical elements, termed soft- 
ening, was scarcely observed by the older anatomists, and it is 
entirely the researches of modern investigators, that have revealed 
its existence and demonstrated its character. 

Softening of the tissues consists in the diminution of their con- 
sistency, from a loss of their molecular aggregation. It is a con- 
sequence of disorder in the nutritive processes, and modification 
or loss of the vital affinity, accomplishing the composition of the 
tissues. Seldom do we find it generally pervading a tissue, but 
more frequently, it is confined to a limited portion. In the pa- 
renchymatous organs, it often involves nearly the whole struc- 
ture. I have seen repeatedly the spleen a mere pulpy mass; in 
several instances I have met with an entire lobe of* a lung semi- 
fluid, and a large part of the liver equally melted down to a dif- 
fluent consistency. 

In the compound textures it is not uncommon to find a single 
element softened, while the others retain their normal consistency. 
This occurrence presents itself frequently in the alimentary canal; 
the sub-mucous cellular tissue having entirely lost its cohesion. 
The mucous membrane is then found detached, or so loosened 
that it may be peeled off with the slightest effort. 

Softening, since it first attracted the attention of anatomico- 
pathologists, has been detected in every tissue and' organ of the 
economy. It is not peculiar to any one. 

The degrees of softening in the different tissues are not uni- 
form: they offer three states. 1. A softening of the tissue which 
still retains some solidity, but tears and breaks with the greatest 
ease. This is the only state in which it can exist in the heart. 
2. The solidity of the tissue has totally disappeared, the organiza- 
tion of the structure is destroyed, and a mere pulpy mass or semi- 
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liquid substance remains. 3. The tissue totally disorganized, 
presents merely some shreds, the indications of its former exist- 
ence. This is seen in cases of perforations of the membranous 
organs. 

Softening of the tissues may be complicated with other altera- 
tions of the structure. It accompanies sometimes, though rarely, 
hypertrophy ; it is more frequently the companion of atrophy, 
though in most instances the organ has suffered no change in its 
volume. Softening I have suspected to supervene, in some in- 
stances on induration, when a second irritation has been excited 
in the tissue that had undergone that alteration. 

The colouring of softened tissues is not always the same. In 
the highly vascular organs in which sanguine irritation or inflam- 
mation is most easily excited, the softened tissue has more or less 
of a red colour. In the white tissues, as the nervous medullary 
substance, this circumstance is often absent. More frequently 
it is of a dirty yellow or brown, though often it is reddened and 
intermixed with the colouring matter of the blood, as I witnessed 
but a few days past, in a patient in the Alms-house. The colour 
is often in its normal state, having undergone no change ; and in 
some instances, the colour is whiter 'than natural. 

The most common, if not the uniform cause of softening of 
the tissues is irritation, imparting a wrong direction to the pro- 
cesses of nutrition. It is not absolutely necessary that irri- 
tation should acquire the intensity of acute inflammation for the 
production of this state of the structure. I have not as yet met 
with a single case of softening of the tissues, either in the infir- 
mary department of the Alms-house, or in private practice, that 
did not manifest the most unequivocal signs of active irritation 
in the affected organs, in the early stages of the disease. In some 
of these cases, the softening of the organs has been announced as 
having taken place in the progress of the case; an opinion verified 
by autopsy. It is a result of acute and sub-acute irritation more 
frequently than of chronic. 

It will not be asserted positively that irritation is the exclusive 
cause of softening. It may possibly be a result of a deficiency of nu- 
tritive principles in the blood, from a deficient or defective alimen- 
tation ; but even then, that it occurs absolutely independent of all ir- 
ritation, is by no means to be admitted. An impoverished quality 
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of the sanguine nutritive humour, may predispose to this effect, 
and cause it to succeed with more rapidity and certainty to a 
feeble irritation. If this state depended on the blood alone, the 
softening, instead of being limited, as it usually is, to a very re- 
stricted portion of a tissue, would occupy its whole extent. 

Those who question the uniform production of softening by 
irritation, rely for their opinion on the absence, in some cases, 
of the physical signs of acute inflammation. This objection, 
it is scarcely necessary to repeat, possesses no validity, as it con- 
founds things that are distinct. Irritation and inflammation are 
not the same; the signs of inflammation are cpi-phenomena su- 
peradded to those of irritation; and the irritation of the white 
tissues, lymphatic irritation, never manifests the signs belonging 
to inflammation. 

Softening of the bones, or osteo-malaxcy, when goncral, is 'an 
exception to this remark. It appears to be due to a general vitia- 
tion of the nutritive, and probably of the digestive functions. 
This disease is so very rare in this country, that an example of 
it has never been presented to me, either in public or private 
practice, and I cannot speak of it in positive terms; but from the 
description of writers, it has no analogy with the softening of the 
tissues treated in the preceding remarks. 

c. Ulceration. — Ulceration is a vitiation of the nutritive pro- 
cesses, producing a solution of continuity, from a resorbing of the 
constituent molecules of the tissue. It is always a result of in- 
flammation, acute or chronic. Simple irritation, probably, never 
gives rise to this variety of disorganization. The inflammation 
exciting to ulceration, may arise from an external cause, as the 
presence of a foreign body lodged in a tissue, or may be develop- 
ed spontaneously. The process effecting ulcei'ation, or the re- 
sorbing of the organic molecules, is not known ; we are capable 
only of ascertaining some of the preceding and concomitant phe- 
nomena. Its object appears to be frequently salutary, or pre- 
servative of the general economy by a sacrifice of a part. The 
provision of this process, enables the organism to free itself from 
the presence of substances, disturbing the order and harmony of 
its functions. A foreign body, acting as an irritant embedded in 
the tissues, is removed by this process. The tissue melts, as it 
were, around it, by the secretion of fluids and formation of pus, 
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ulceration opens a passage to a surface in communication with the 
exterior, and the offending substance is discharged. It is observ- 
ed, that tetanus most frequently succeeds to injuries, in which 
very small bodies become lodged in the tissues, as a minute splinter 
or other substance, and which do not prevent the healing of the 
wound. The irritation of these bodies is not sufficient to excite 
an inflammation adequate to cause suppuration and ulceration, 
and consequently they remain buried in the tissues. Though in- 
capable of exciting in the vascular parenchyma an irritation com- 
petent to the production of the suppuratory and ulcerative pro- 
cesses, they maintain a constant irritation in the nervous expan- 
sion or fibrils, that ultimately induce in the nervous centres to 
which it is irradiated, the most formidable and fatal disturbances. 
Ulceration is protective from this danger, and by exciting suppu- 
ration and ulceration in wounds- of this character, by preventing 
their cicatrization, and maintaining them an open and discharg- 
ing ulcer by irritating dressings, we remove the danger of tetanus, 
and occasionally succeed in preventing its development, when 
commencing symptoms have appeared. By this same mechanism 
also, the organism is relieved from the presence of morbid pro- 
ducts deposited in the interstices of the tissues, and of tissues 
transformed and degenerated in their structure, both of which 
produce in the economy the effects and disturbances of foreign 
bodies. In this manner tubercles are discharged from the lungs, 
and indurated glands and follicles are destroyed and removed. 

Though inflammation is essential to ulceration, other circum- 
stances combine to facilitate its production. The most common 
causes giving an unnatural predisposition to ulceration, are anor- 
mal or vitiated conditions of the nutritive humour or the blood. 
The crasis or constitution of the blood is modified in a variety 
of modes. Improper nutriment, aliment deficient of the nutritive 
elements, or containing positive morbific principles, so influences 
the constitution of the solids, as to diminish the affinity and ag- 
gregation of their constituent molecules. The slightest inflam- 
mation, then, terminates rapidly in ulceration. This modification 
occurs from a diet exclusively of salted meat, or of crude vege- 
tables, as cabbage, greens, or sugar ; it occurs when carnivorous 
animals are fed solely on vegetables, or graminivorous animals on 
meat; and is produced when spurred or diseased rye constitutes 
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the principal portion of the food. Chronic diseases that exercise 
a deteriorating influence over the functions of respiration and di- 
gestion often occasion, though slowly, the same result; hence the 
disposition to ulceration in the mucous tissues of patients affected 
with phthisis pulmonalis, so readily excited by irritants applied 
to those surfaces. The same condition occurs too in many fevers 
of a protracted type, when the secretions and excretions have 
been suspended, or are irregular, and functions of importance 
have been disordered, causing the extensive sloughing of the 
points on which the body rests, and gangrene from blisters. 
Some mephitic exhalations most probably exercise a similar de- 
leterious influence on the blood. 

d. Gangrene. — This state is a result most commonly proceed- 
ing from inflammation , though it may be produced by other 
causes. It is the death and decomposition of a greater or less ex- 
tent of a tissue, or of several tissues at the same time. The man- 
ner in which inflammation occasions gangrene is not well under- 
stood. Gangrene is a consequence of the interruption or suspen- 
sion of the circulation. The uninterrupted supply of oxygenated 
blood, is one of the conditions of the organic actions, is essential 
to the performance of the molecular actions in the organs consti- 
tuting nutrition. When an artery supplying a part with blood is 
tied, or its calibre is obliterated, or a part is subjected for some 
time to a compression sufficient to destroy its circulation, gangrene 
ensues. The same result occurs when agents exert an influence 
destructive of the molecular arrangement of the tissues, and the 
affinity which determines organization. Such are violent heat, ex- 
treme cold productive of the congelation of the tissues, the con- 
centrated acids, &c. Inflammation, when it terminates in gan- 
grene, appears to produce nearly analogous effects. The activity 
of the circulation of the inflamed part gradually declines with the 
augmentation of the congestion, oxygenated blood ceases to pene- 
trate the tissues,and this condition, indispensable for the persistance 
of the organic or nutritive actions, being withdrawn, they termi- 
minate, and the vital forces, no longer created, become extinct in 
that part. Gangrene is always observed to commence in the cen- 
tre of the inflamed circle, where the inflammation was first de- 
veloped, where it existed with greatest force, and the congestion 
is most intense. 

68 
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When a tissue is struck with gangrene, this is made manifest in 
the first instance, by the diminution of the animal temperature, 
the loss of sensibility, and the cessation of all movements. The 
character of the organization is entirely changed, the natural co- 
lour of the tissue disappears, and it assumes a gray, livid, slate- 
coloured, or blackish hue, attended with softening, or, in some 
cases, a dryness of the tissues, and finally there are disengaged 
offensively fetid gases, from a species of putrid fermentation de- 
composing the elements of the structure. 

Gangrene sometimes occurs in a spontaneous manner, especi- 
ally in aged people, when it is termed senile gangrene. In many of 
these cases it is due to an inflammation and obstruction of the 
principal arteries of a limb. There are some instances, however, 
in which the symptoms appear of a different character. 

Certain states of the economy dispose to gangrene. These are 
attended with more or less deterioration in the crasis of the blood 
and the constitution of the solids. They are then incapable of 
maintaining the molecular movements, when augmented consi- 
derably by excitant applications, or to repair injuries to the struc- 
ture, and gangrene ensues. 

3c? Class. Transformations of Tissues. — Amongst the fre- 
quent deviations experienced by the processes of nutrition, aris- 
ing from irritation, is their being misplaced. In this case, the pro- 
cess of nutrition itself may be said to be in a natural order, but is 
not natural to the tissue where it occurs. The consequence of this 
state is the production of accidental tissues, natural themselves, 
or analogous to tissues entering into the constitution of the ani- 
mal organism, yet which do not belong to the constitution of the 
particular organ in which they are developed: for that organ, they 
are a morbid product, subversive of its function, and incompatible 
with its mode of being. The most correct designation for this pa- 
thological condition of the tissues is transformation. 

The first rudiment of every organ, as of the embryon itself, is 
a mere web of cellular tissue, but this gradually disappears with 
the production of other elements. Transformation of the tissues, 
is, then, a natural process, and most of them, before they reach 
their perfect state, have existed previously as some other tissue. 
Transformation of the tissues is to be traced in the series of ani- 
mals, where we find one tissue replacing or substituted for an- 
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other, adapted to the especial want of the animal. The osseous 
and nervous tissues offer striking exemplifications. The process, 
though physiological, occurring out of its order and place, causes 
a pathological condition of the tissues. 

The tissues are not indiscriminately transformed into each 
other, but observe a certain relation and order in this respect. 
The cellular tissue, the common rudimentary element of all the 
organs, is the most frequent subject of transformation, and may 
be transformed by a pathological process, into every other tis- 
sue. It never, however, passes into nervous tissue, except to re- 
place it in the points where it previously had existed, and to sup- 
ply the loss of substance; it is in this manner that divided and 
excised nerves are reproduced. 

The other tissues, as the fibrous, cartilaginous, muscular, mu- 
cous, cutaneous, are less susceptible of transformations than the 
cellular, and their changes are the same as they present in the 
cmbryon state, or in the series of animals. Muscular may become 
fibrous tissue, cartilaginous become osseous, but neither be meta- 
morphosed into serous or mucous tissue. Mucous and cutaneous 
tissues are mutually transformed into each other, but not into car- 
tilaginous, muscular, or osseous tissues. 

In the organs of complicated structure composed of various tis- 
sues, the cellular tissue interposed between their layers or en- 
tering into their parenchyma, often undergoes transformation, 
while the proper tissue of the organ remains in a normal state, or 
as sometimes happens, becomes atrophied. I have seen, in one 
instance, the sub-mucous cellular tissue of the stomach converted 
into cartilage half an inch in thickness, the mucous membrane 
being but slightly affected. Fibrous productions are formed in 
the organs in the same manner, by the transformation of the cel- 
lular tissue entering into their composition. The accidental 
fibrous tissue thus produced, frequently is the seat itself of a mor- 
bid irritation, giving rise to new alterations, and ultimately looses 
entirely its character. This transformation is one of the morbid 
conditions of the structure attributed to cancers. Fibrous tu- 
mours forming on nerves, as reported by Sir E. Home, and fre- 
quently met with in the uterus and other organs, are transfor- 
mations of the cellular tissue entering into the composition of those 
organs. 
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The physiological transformations of the tissues occurring in 
the embryon state, and in the animal series, are unfolded by laws 
the production of which are unknown. These changes are always 
calculated for the advantage of the individual. 

Pathological transformations, in far the greater number of in- 
stances, are the consequence of irritation, impressing a wrong di- 
rection on the nutritive processes. We are yet too much unac- 
quainted with the exact nature of these processes, to be able to 
explain the diversity of character they assume from the impress of 
irritations. 

4th Class. Degeneration of the Tissues, attended with Mor- 
bid Productions. — The tissues, we have just seen, from a mis- 
placed nutrition, are subject to transformations, passing into each 
other. Tissues thus occurring out of their place, as a product of 
disease, are named accidental tissues with analogies, and might 
be termed natural accidental tissues. This is not the limit of their 
metamorphosis. They are converted into substances devoid of 
all analogy with any part of the normal structure. These morbid 
productions have been called accidental tissues without analo- 
gies. They are perfect heteroclytes, and may be named unnatu- 
ral or heteroclytical accidental productions. 

Confusion has resulted from not discriminating clearly the 
transformations of the tissues from their degenerations. This last 
may be restricted to two forms — a, tubercles, and, b, schirrus or 
carcinoma; and depend on morbid productions deposited in the 
intertexture or meshes of the tissues. They differ, consequently, 
entirely from the transformations of the tissues, as in degenera- 
tion the tissue is not alone affected, but is accompanied by the 
presence of the foreign morbid product in its structure. 

The organs most liable to degeneration are composed of a com- 
pounded structure, into which enter several elementary tissues. 
All of these are not indiscriminately the first seat of the morbid 
alteration, or are susceptible of it in the first instance. Degenera- 
tion commences in the cellular tissue, or the vascular parenchy- 
ma circulating lymph or the colourless portion of the blood. The 
morbid production takes its origin in this tissue, and by its pro- 
gressive increase, produces atrophy or destruction of the other 
elements, entirely metamorphosing the character of the struc- 
ture. 
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a. Tubercles. — This name has been applied to a great number 
of tumours of various kinds, especially those existing in the 
lungs. The term, since the works of Bayle and Laennec, is taken 
in a more restricted and definite meaning. It is now appropri- 
ated exclusively to a matter formed in the interior, or on the sur- 
face of the organs, of a yellowish-white colour, opaque, having a 
varying consistency, but always friable, more or less rounded, 
and of different size, and devoid of all trace of organization or 
texture. 

The most common seat of tubercles is the pulmonary organs, 
but they are not confined solely to this structure. They are de- 
veloped in every organ and texture. It is not easy to prove in an 
absolute manner, that either the cellular tissue, or, what is more 
probable, the lymphatic vascular tissue, both which are compo- 
nents in different proportions of every parenchyma, is the proper 
seat of the tubercular secretion. Strong grounds, however, may 
be adduced in support of the doctrine, and hence it is that indi- 
viduals of the lymphatic temperament, in whom the cellular tis- 
sue and the lymphatic fluids are most abundant, are those most 
obnoxious to the tubercular deposition in their tissues. On the 
contrary, those who are endowed with the sanguine temperament 
in a high degree, and whose blood is rich in fibrin and red cruor, 
rarely, if ever, exhibit tubercles in their lungs or other organs, 
though long suffering under the very same causes that develope 
them with fatal certainty in the lymphatic. 

The tubercle does not present the same characters precisely in 
all its periods. Bayle and Laennec describe it in its origin as a 
grayish and demi-transparent granulation, subsequently becoming 
opaque, and finally, softening from the centre to the circumference. 
Both these writers have evidently laboured under an error as has 
been shown by Andral. The granular appearance of the pulmonary 
tissue resulting from partial pneumonies, an appearance produced 

by theretraction of the healthy pulmonary vesicles after an incision, 
leaving the inflamed and indurated vesicles projecting from the sur- 
face, they have mistaken for tubercles in their rudimental state. Ba- 
ron has conjectured that tubercles commence as hydatids, or minute 
serous cysts, but this opinion is unsustained by any observations 
deserving of confidence. The views of Cruveilhier on this point 
merit the most attention, are supported by the best evidence, and 
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are now generally adopted by observers of highest repute. The 
original form of the tubercle, he asserts, is liquid, and is a species 
of pus; but he has most singularly limited its production to the 
pulmonary vesicles. The formation of pus may occur in most of 
the tissues, and the restriction he assigns to the tubercle is not 
verified in nature. The liquid, the primary form of the tubercle, 
is different from the common pus of inflammation, and is most 
probably a modification of lymph. Tubercles, when once formed, 
almost invariably continue to increase by successive depositions, 
and often attain to the size of a large orange, especially in the 
lungs. They are always softest in the centre, which is frequently 
semifluid. Bayle, Laennec, and Louis, regard them as organized, 
and endowed with vitality; and the increase and softening of tu- 
bercles as actions of their own. This opinion is a pure hypo- 
thesis, and is entirely abandoned by sound pathologists. 

Tubercles are generally surrounded by a species of membrane, 
in which they appear to be contained. This apparent membrane 
is nothing more than condensed cellular tissue, formed by the 
pressure of the tuberculous deposition, precisely in the manner 
that a similar membrane is formed around foreign bodies of any 
kind, lodged in the tissues. 

Tubercles undergo two species of alterations, the purulent or 
softening, and the cretaceous or calcareous. The first is the most 
common. The mode of softening of tubercles is not positively 
established. Undoubtedly it is foreign to the tubercles them- 
selves. I am disposed to believe it is effected in a manner ana- 
logous to the mode nature adopts for the softening of coagula of 
blood effused into the brain in apoplexy. The tuberculous matter 
is a product of irritation affecting the lymphatic vascular tissue; it 
is concreted lymphatic pus secreted into the meshes of the cellular 
tissue, or what may be termed the lymphatic structure. The tu- 
berculous deposition, like the coagulum of blood in the brain, 
acts as an irritant on the surrounding structure, and excites san- 
guine irritation, and often inflammation, causing an exhalation 
of a perspiratory or serous fluid, sometimes proper pus, which 
dissolves the tuberculous matter, as it does the coagulated blood 
in the cerebral organ. This last, in apoplexy, is then absorbed, 
and the patient recovers. The tuberculous matter, when liquified, 
is placed in a condition susceptible of being evacuated, and is 
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often discharged, leaving behind a considerable cavity, usually- 
designated a cavern. This is the only manner in which tubercles 
can be cured. 

The cretaceous transformation of tuberculous matter is occa- 
sionally observed; it becomes a mass of a chalky consistency. 
When this occurs its farther formation ceases, and it exercises no 
injurious influence on the economy. 

As the result of the most correct observations, we may 
conclude, 1st, that tubercles, in their origin, are fluid; 2d, 
that they arc a species of pus, formed of the lymphatic fluids, by 
the process of irritation, in the tissues nourished by lymph or 
white blood; 3d, that they solidify from the circumference to- 
wards the centre, which is the cause of the greater softness of 
that part in most tubercles; and 4th, they are softened or dissolved 
by the secretion of a serous, or sero-purulent fluid, resulting from 
sanguine irritation or inflammation awakened by their presence in 
the surrounding tissues nourished with red blood. 

The most important point to be determined in the history of 
tubercles, is the immediate cause of their formation, for on a 
knowledge of this depends, in a great measure, the method of 
treating them. Various opinions have been promulgated on this 
subject. Bayle, Laennec, Louis, and Gendrin, regard them as 
entirely independent of any local affection, and as infiltrated or 
deposited from the blood into the tissues, without the tissues par- 
ticipating in their production. This doctrine can be viewed in 
no other light than a mere hypothesis, and one too very unphilo- 
sophical. They appear to have been led to this conclusion from 
an imbibed opinion, that inflammation is the only modification of 
the actions of the tissues; and as tubercles are found without the 
signs of inflammation in some cases, they inferred those produc- 
tions were independent of the tissues. But inflammation is only 
one of the forms of the morbid actions assumed by the tissues. 
Grades of irritation of a less degree than inflammation do exist, 
and vitiate the structure; and it may be exclusively limited to a 
single element of a parenchyma. An ignorance of this fact has 
led to numerous errors of observation on the part of those writers, 
and has often involved them in very false reasoning. 

The most usual exciting cause of pulmonary tubercles, it is in 
the experience of every one, are neglected catarrhs, and pneumo- 
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nites of a feeble grade. Yet these are diseases of irritation. Be- 
sides, M. Cruveilhier has decided the question, in producing tu- 
bercles in the lungs of dogs by injecting mercury into the tra- 
chea. The globules of mercury lodged in the pulmonary vesi- 
cles, caused the secretion of tuberculous matter by the irritation 
they excited. 

It is not every irritation that will suffice for the production of 
tubercles. I have seen many Instances of chronic bronchitis per- 
sisting for years without the formation of tubercles in the lungs. 
The same occurs in chronic pneumonia. Many individuals labour 
a considerable period under this disease, and the lungs suffer great 
deterioration, but no appearance of a tubercle is to be discerned. 
In other individuals, on the contrary, slight catarrhs, if permitted 
to continue for even a short time, or light pneumonic irritation, 
develope tubercles with rapidity, and throw the patient into 
phthisis. 

It is not, then, irritation exclusively to which tubercles owe 
their production. Other circumstances must be combined with 
it. These belong to the individual, and are to be found in the 
constitution of his organs, and the elements of his fluids — the 
source of the products, natural or anormal, of the organism. 
Those who manifest the absence of all tendency to tubercular 
formation, are endowed with the sanguine temperament and he- 
patic predominancy. They possess blood rich in fibrin, and in 
colouring matter. Their chests are usually large and full, their 
complexion dark, flesh firm, muscles well-marked and highly co- 
loured: their diseases are those of sanguine irritation and inflam- 
mation. 

On the contrary, those who are noted for their proneness to 
tubercular productions, are marked by the characters of the lym- 
phatic, and sometimes nervous temperaments. They possess 
contracted chests, round limbs, soft flesh, light complexions, deli- 
cate skin — red blood and fibrin are deficient in them — the lym- 
phatic fluids abound, and the white tissues predominate in their 
organs. An impoverishment of the fluids from defective alimen- 
tation, and a residence in a vitiated, humid atmosphere, with ab- 
straction of the influence of light, by depriving the blood of its 
cruor, and generating excess of lymph, are the most certain of the 
predisposing causes of this degeneration. 
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b. Scirrus and Carcinoma.— ■These degenerations are re- 
garded by Bayle, Laennec, and others, as the necessary precur- 
sors of cancer. This designation is exceedingly vague, as it is 
not deduced from the pathology of structure, function, or actions, 
but is entirely a figurative expression. Usually applied to ul- 
cerations resisting all attempts at cicatrization, and extending 
themselves in every direction to the destruction of the surround- 
ing tissues, cancer means no more than this species of termina- 
tion, common to a great variety of lesions. Hence it is seen to 
be preceded by various states of the tissues, as a pimple in the 
skin, an excrescence, or thickening formed by a simple develop- 
ment of its tissues without new formation; enlargement of the ca- 
pillary net-work or vascular tissue; morbid secretions and altera- 
tions of the cellular and lymphatic tissues — all these may termi- 
nate in cancerous ulceration without the presence of scirrus or 
carcinomatous matter. 

The induration and the fibrous transformation of the tissues are 
often confounded with scirrus, but should be distinguished from 
it. This last consists in a hypertrophy of the cellular tissue, 
sometimes attended with its induration, accompanied with mor- 
bid productions or secretions of an inorganic matter of different 
kinds into its meshes or cellules. It does not, consequently, pre- 
sent invariably the same physical characters, and from these dif- 
ferences, although unessential, writers have formed different spe- 
cies of this affection. 

This pathological production exhibits often a whitish, grayish, 
or slightly greenish colour, is divided and subdivided into lobuli 
of various sizes from being intersected by a dense cellular and 
almost fibrous tissue, and possesses a density which gives a gritty 
sound beneath the knife. It is then termed scirrus — hard can- 
cer. The secreted product sometimes presents a granular aspect, 
from being deposited in separate cellulse, and having thus a re- 
semblance to the pancreas, the name of pancreatic sarcoma has 
been given to this variety of scirrus. Sometimes the morbid se- 
cretion manifests a gelatinous consistency and aspect, which gave 
origin to the term, by Laennec, of colloid cancer. These are no 
more than different forms of the same morbid condition, and are 
not to be received as so many distinct affections. Their essential 
character is a vitiation in the nutritive actions of the cellular tis- 

69 



546 PATHOLOGICAL STATE OP NUTRITION. 

sue, modifying its normal production, and attended with the de- 
position into its interstices or loculi of a morbid product or se- 
cretion. 

Carcinoma, or medullary sarcoma, is analogous to scirrus in 
its nature and formation. The inorganic matter secreted in this 
instance, possesses a striking resemblance to the nervous medul- 
lary structure. It is opaque, white, or having a slight rose tinge, 
and is of a soft consistency, similar to the cerebriform structure. 
It has received, from this circumstance, the denomination of en- 
cephaloid and cerebriform matter, and has even been supposed to 
be a transformation into the nervous medullary substance. The 
conjecture is not correct. Tumours of this character are some- 
times attended with considerable vascular development, and are 
deeply infiltrated with blood: in this state they receive the de- 
signation of fungus haematodes, which is also given to hypertro- 
phy of the cellulo-vascular tissue, or accidental erectile tissue. 

The exciting cause of the scirrous and carcinomatous dege- 
neration of the tissues, is chronic irritation vitiating the mode of 
nutrition of the cellular tissue, and creating the morbid secretion 
into its meshes. This irritation is frequently independent of in- 
flammation; it may be united with it; and always in the course 
of the disease excites inflammation in the surrounding tissue, 
which then complicates with its phenomena and attending con- 
sequences the primary affection. How far the fluids may be con- 
cerned in the production of these terrible alterations of the tis- 
sues, we want sufficient data to form any positive opinions — no 
adequate facts have yet been cited to show the part they take in 
these degenerations, yet the disposition to the recurrence of the 
affection after being extirpated, and to its propagation in different 
parts when once excited, appear to indicate some general cause 
as partaking actively in its formation. 

The most common cause of the pathological alterations of the 
nutritive actions, and, consequently, anormal condition of the or- 
ganic tissues, is unquestionably irritation. This is the result of 
the preceding examination; and it should of necessity be so, as 
nearly all the agents influencing the economy or modifying its 
actions, are irritants. 

The opposite state — asthenia or abirritation does, however, pre- 
vail, and deeply affects the nutritive actions of the organs where 
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it occurs. In this state a less quantity of blood is contained in an 
organ, than in its natural condition, and various disturbances of 
function ensue. These will be treated of in pathology, when 
asthenia is the subject of consideration. The structure also ex- 
periences more or less of modification, but, with the exception of 
atrophy and softening, which appear in some instances to proceed 
from this cause, we are not in possession of exact facts in relation 
to this point. 

Section III. — Secretion. 

Secretion is the formation of various fluids or humours, from 
the blood, in different surfaces or organs of the animal economy. 
These fluids differ greatly from each other, in physical characters 
and chemical properties. A division has been made of them into 
secretions and excretions. The first containing fluids destined 
for some especial office or function, and often retained in the 
economy; the other, those fluids which are recrementitious, that 
are separated from the mass of the fluids for their depuration, and 
are rejected from the organism as incompatible with its healthy 
existence. As this division has reference to the fluids themselves, 
their nature, characters and objects, and not to the general facts, 
or modes of their production, which are the same for both, it 
will not be noticed in this place. 

Secretion is analogous to nutrition; it belongs to the same order 
of phenomena, and is the result of precisely similar actions or 
movements. In nutrition, the solids are formed from the nutri- 
tive humour — the arterial blood — by the fixation of elementary 
molecules, specific for each structure, and by a special molecular 
or chemical action. In secretion, various fluids are formed from 
the same humour, with probably one exception, having each an 
especial character, determined by the organ secerning it, and con- 
sequently is the result of a specific molecular or chemical action 
in each organ. The nutritive action occurs in the intimate and 
ultimate structure, which is a participant of that action, and the 
result of which is a fixed organized solid. The secretory action 
takes place on surfaces which influence, but, most probably, do 
not enter into the action as one of its elements; it is an action of 
the fluid molecules, and the product is a fluid or humour escaping 
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from the surface where it is formed. Nutrition creates x renews, 
organizes the solid structure — secretion depurates and perfects 
the nutritive humour — the blood; adapting it to the purposes of 
nutrition and for the maintenance of vital phenomena. 

The blood is the common source whence is derived the mate- 
rials of nutrition and secretion. The great vascular parenchyma 
entering into the composition of the organs, places this fluid at 
the disposition of the different organs, and each by a species of 
affinity attracts from it the principles of its composition, or the 
elements of the fluids it secerns. 

The apparatus of secretion is various, in some instances being 
very simple, as the cryptae or follicles, and in others having a 
complex structure, as the liver and kidneys; it is always highly 
vascular. Particular organs are appropriated for specific secre- 
tions, required for especial functions. These are the glands, in- 
cluding some of the largest organs of the economy, as the liver, 
and the smallest, as the lachrymal gland. The proper glands are 
not, however, the sole secretory organs. The whole of the tegu- 
mentary system, especially the internal or mucous tissues, is a 
secretory surface. The alimentary mucous tissue through its 
whole track, the tracheal and bronchial mucous tissue, the genito- 
urinary mucous tissue, may, with propriety, be regarded as ex- 
tended glands; the seats, in different portions of them, of varied 
secretions, which, under particular circumstances, are profusely 
poured forth. Every portion of the animal structure, even the 
bones, is capable of assuming the secretory action. Whenever 
an abrasion, a wound, or ulcer exists, secretion is a necessary 
occurrence; it is essential to the restorative or healing process. 
The glands themselves, as has been previously stated,* are regard- 
ed by many sound physiologists, as mere annexations to the mu- 
cous tissues, which, in every instance, penetrate into their inte- 
rior with some modifications from the mucous surface, on which 
their excretory ducts terminate. The secretion of the gland is 
effected on the surface of the interior mucous tissue of the 
gland, as in the proper mucous tissues, and the excretory 
duct in its originating branches in the gland, is, in reality, the 
proper secreting tissue, the remainder of the glandular structure 
being a vascular reservoir, collating the fluid for the purposes of 

• Part I. p. 71. 
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secretion, and, in the larger glands with compound secretions, 
preparing it by some modification, for their production. That 
the radical branches of the excretory ducts are the proper secern- 
ing portion of the glandular structure, is seen in the testicles and 
mammary glands. 

Some of the secretions are formed chiefly from the red or 
coloured blood, as the urine and bile; others from the colourless 
portion of the blood, as the salivary and pancreatic fluids, and the 
semen. It is undetermined whether the bile be produced from 
venous or arterial blood. As the vena portarum, hepatic veins 
and hepatic artery, may be injected indiscriminately from each 
other, showing them to be fused ultimately in a common struc- 
ture, it is most probable, the blood in the liver, is a mixture of 
both, and is a circumstance requisite for the formation of bile. 

It is a received hypothesis, that nervous power is an active and 
essential agent in the performance of secretion. The correctness 
of this principle will be neither affirmed nor denied. It must, 
however, be regarded in no other light than a mere conjecture, 
and be received for no more. It must not be taken as a basis 
of established truth, on which may be erected a theory — no 
valid proof has been adduced to substantiate the doctrine. The 
crude experiments of Mr. Brodie for this purpose, and which have 
been unthinkingly, as we believe, admitted as competent evi- 
dence, cannot be acknowledged as such. That the secretions 
should be deranged and suspended, by the consequences of the 
mangling in vivisection, was to be expected. Accidents and 
wounds had long before proved the fact, and it is well known, 
that such a result attends on the inflammations of all the import- 
ant organs, especially those of the abdomen j hence facts of a 
more single and conclusive character than Mr. Brodie's experi- 
ments, must be brought in support of this, at present, bare hypo- 
thesis, before it can be entitled to adoption. 

Our own impression is rather in opposition to this conjecture. 
In the first portion of this work it was the opinion to which we 
were disposed to lean, but more mature reflexion and extended 
inquiry have produced a different impression. 

Secretion and nutrition are taken to be mere modifications of 
the same action — phenomena of the same order. Now, nutrition 
is a process very active in an immense class of animals, in which 
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no nervous structure, or organs have been detected, and, in sound 
philosophy, it is not admissible to suppose a nervous power, 
which is a functional result, where nervous structure is not 
shown to exist. Besides, in vegetable beings, the organization of 
some of which, is infinitely more complex than that of numerous 
animals, and in which every attempt to detect a nervous structure 
has failed, for even the elaborate efforts of Dutrochet is another 
failure, secretion is a common function, possessed by all, and 
gives origin to an immense number of vegetable principles and 
products. It may be remarked, also, that secretion in vegetables, 
is effected by the common structure of the plant, independent of 
a specific glandular structure. It will be in vain to argue, that 
vegetables and animals being so different from each other, secre- 
tion may be a function in the one accomplished without nervous 
organs or influence, but which may be essential to it in the other. 
The differences between these two great classes of beings are re- 
strained to the subordinate functions. The great phenomena of life 
are perfectly analogous in both — are sustained by the same agents 
— their vital forces are of the same nature, and all the essential phe- 
nomena are materially the same. From the essentialities of the 
important vital functions of the one, we may safely infer as to the 
essentialities of the other. The principal fact relied on in support 
of the nervous hypothesis, is the influence exercised by certain 
passions and emotions, over some of the secretions. But this 
fact proves nothing more, than that the brain is embraced in the 
chain of connexions, combining the various organs of the higher 
animals, forming a unit to a certain extent, of the economy, and 
by which one organ exerts an active, and often perturbating in- 
fluence on other organs. It does not establish a positive essen- 
tial nervous influence, as indispensable to the secretion itself. 

From these considerations we are inclined to doubt most 
strongly, the correctness of the nervous hypothesis of secretion. 

The secretions are highly vital phenomena. They belong to 
all organized beings, animals and vegetables. The conservation, 
the existence of the individual, and the perpetuation of the species, 
are immediately dependant on fluids, the products of secretion. 

The secreted fluids or humours perform various offices, are the 
agents of different functions in the economy. They may be di- 
vided into two classes; the first embracing those connected with 
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the conservation of the individual, attached to the acts of nutri- 
tion, or the exercise of the senses; the second, comprising the 
fluids destined to the perpetuation of the species, and united to the 
generative actions. 

The first are persistent, and continue during the existence of 
the individual; the second are limited to certain periods of life, and, 
in some animals, to particular seasons, or occur only under certain 
conditions. 

The fluids of these classes are again separable into other divi- 
sions. Those of the first may be divided into, 

1. The fluids necessary to the healthy constitution of an organ 
or tissue, and the exercise of its functions; — such is the mucus of 
the various mucous tissues. It lubricates their surface, keeps them 
moist, renders them impressible, and preserves their absorbing 
and exhaling faculties. Such also, are the sebaceous humours of 
the skin, cerumen of the ears, the tears which keep the eye moist 
and cornea transparent, the fluid of the joints and capsules, the 
scrosity of the serous tissues, &c. 

2. The fluids effecting the digestion and assimilation of the 
aliment. These are the saliva, gastric liquids, the pancreatic li- 
quor, and the bile. 

3. The fluids that are purely depurative eliminating from the- 
economy matters foreign to its composition, aggressive to its 
structure, and disordering its actions, that may have been intro- 
duced through various channels; or the elements of the structure, 
disengaged in the formative act of nutrition, and unfitted for the 
purposes of organization. — These are' the urine, and the sweat. 

The fluids of the second class form two divisions. 1. The 
prolific fluids, the immediate agents of generation; — such are the 
fluids of the ovaries and the germ they contain; the semen, the 
prostatic liquor, and that of the vesiculae seminales, glands of 
Cowper, &c. 

2. The fluids that nourish the young in the first periods of life 
— as the milk. 

It is a question yet undetermined, whether the secretions exist 
in the blood, and are merely separated from it by the secerning 
organs, or whether they are generated by a specific action in the 
organs. The truth, probably, lies with both opinions, and either, 
exclusively, is incorrect. The analysis of the blood and of the 
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different secretions, has not yet been accomplished in that per- 
fect and minute manner, which is required for a full and fair in- 
vestigation of the subject. Some of the principles of the secre- 
tions undoubtedly do exist ready formed in the blood. Prevost 
and Dumas have asserted, that when the kidneys had been ex- 
tirpated in animals, they were enabled to detect urea in the 
blood. This experiment, however, wants confirmation. Begin 
repeated it without success, and M. Serrullas was equally unsuc- 
cessful; — he could not detect a trace of urea in the blood. Fo- 
reign substances introduced with the food, or otherwise, through 
the stomach or other entrances into the economy, are eliminated 
by the different emunctories. They are merely separated from 
the circulating mass. 

There can be little doubt that most of the secreted fluids are 
not formed by a process of this nature, but are the product of an 
action existing in the organs. The fluids of the second class, that 
appear only at certain epochs, or under particular and temporary 
circumstances, cannot be supposed to exist previously in the 
blood. They result from an excitement awakened in the organs, 
and are augmented suddenly by the stimulations affecting directly 
those organs. This fact is general to all the secretions, and they 
are seen to increase or diminish with the degree of excitement 
and activity of the circulatory movements of the secreting organs. 
This rapid augmentation of the secretions, under the influence of 
irritating impressions, is entirely hostile to the supposition of 
their existence in the circulating humour, from which they are 
simply disengaged in the glands. This augmentation will con- 
tinue for months, as in the cases of chronic bronchitis, and chronic 
dysentery; and it cannot for a moment be contended, that the 
excessive secretion and discharge of mucus in these instances, de- 
pends on any other cause, than the irritation of the tissue whence 
it proceeds; — it cannot be supposed to be connected, in the slight- 
est manner, with an unusual or morbid excess of mucus in the 
blood. To the same purport may be adduced the facts of the 
morbid alterations of the secretions, and the numerous pathologi- 
cal secretions attending on especial diseases. Every irritation of 
a secerning organ or surface, is attended with a vitiation of the 
secreted fluid, commensurate with the degree of irritation; and 
the different eruptive diseases have secretions of a peculiar cha- 
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ractcr formed in the skin. Ulcers, which are secreting surfaces, 
will present an immediate alteration in their secretion, if they be 
irritated, and an inflammation be excited in them. 

The above facts are irreconcileable with the doctrine of the 
pre-existence of the secreted humours in the circulating fluid, and 
are evidences that they are the product of the action of the secret- 
ing organs — formed in them, from the elements contained in the 
blood, and, consequently, by an action which is formative, mo- 
lecular, and of a chemical nature. 

Secretion, like nutrition depends on excitement, and is sustain- 
ed by the normal or common excitants maintaining the physio- 
logical actions of all the organism. It is always an effect, and is 
an evidence of activity in the movements of the secretory organs. 
Increase of secretion can never be consequential to loss of ac- 
tivity, to a passive state, or the asthenia of an organ; it then di- 
minishes in quantity. In those circumstances transudation is 
sometimes mistaken for secretion. 

Exhalation or transpiration is a phenomenon somewhat analo- 
gous to secretion. It is of a simpler character. All the surfaces of 
the body, internal as well as external, are the seat of an exhala- 
tion more or less active. This exhalation consists almost entirely 
of watery vapour, slightly impregnated with some animal matter. 
The skin and bronchial mucous membrane, manifest more espe- 
cially this phenomenon. It is constant, though in the usual 
temperature it is not obvious, being insensible; hence termed 
insensible transpiration. The pulmonary exhalation in a low 
temperature, and moist atmosphere, is often visible, from its con- 
densation as a vapour issuing from the mouth. This seldom 
occurs with the cutaneous transpiration, which condenses on the 
surfaces when it is not dissolved by the atmosphere, and trickles 
down the skin in the form of sweat. 

The quantity of the exhaled fluids is very considerable. Nu- 
merous experiments, from the time of Sanctorius, who devoted 
nearly his whole lifetime to the investigation, down to the pre- 
sent period, have been made to determine the exact amount. 
They present no constant character in this respect; but vary 
greatly from circumstances. According to the experiments of 
Lavosier and Seguin, the insensible transpiration amounts, in 
the circumstances the most favourable to its promotion, to thirty- 
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two grains a minute, or five pounds in twenty-four hours.* The 
least quantity is eleven grains a minute, or one pound eleven 
ounces in twenty-four hours. The medium amount was ascer- 
tained to be about eighteen grains a minute, of which eleven con- 
sisted of cutaneous, and seven of pulmonary transpiration. 

In the digestive mucous membranes transpiration is much less 
active than in the skin and bronchial mucous tissue. In the sup- 
pression of the discharge from these last, it often augments great- 
ly, causing the diarrhoea with copious watery stools, succeeding 
suddenly from continued exposure to a cold and damp atmos- 
phere. It is also excited by certain purgatives, especially saline 
purgatives. 

In the surfaces opposite currents are in this manner established, 
introducing a variety of exterior matters into the interior of the 
economy, and ejecting others without it. The absorbing current 
or endosmose, is most active in the alimentary surface — the ex- 
halent current or exosmose has the ascendency in the skin and 
respiratory surface. 

By the antagonism of these functions is maintained the balance 
in the nutritive actions of the economy, the body returning, not- 
withstanding the constant additions it receives in each twenty- 
four hours, nearly to the weight of the preceding day. 

The serous and cellular tissues exhale a serosity which preserves 
those tissues soft, smooth, pliable and adapted to the motions of 
the organs. 

Foreign substances introduced into the economy may frequent- 
ly be detected in the exhalations. Many odours are to be perceiv- 
ed in the pulmonary exhalation, in the cavities of the serous tissues 
when opened, and chemical agents reveal the presence of certain 
saline substances in the effused serum. 

Transudation differs from exhalation. — It is less of a vital,and 
more of a physical result. All the tissues of the economy, as all 
natural agents, possess porosity, and are penetrated, in different 
degrees, by various fluids, and even solids. In absorption, these 
substances permeate the tissues urged by forces not yet demon- 
strated, but which are imitated in the transmission of fluid and 
solid matters by galvanic currents. Exhalation and secretion are 

* French weight. 
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results of analogous powers, but transudation partakes of the me- 
chanical oozing of the more fluid portions through the pores of 
containing tissues. The cold sweats with pallid and algid skin 
of the fainting, the dying, and the succumbing in the cold stages 
of malignant diseases, are of this character. The hydropic effu- 
sions from obstructions to the course of the circulation, arise 
also from this cause, and are unattended with any appearances of 
morbid change in the effusing tissues. Transudation is always 
attended with signs of a passive or asthenic condition, a want of 
activity, and a softened relaxed state of the tissues. In these re- 
spects it differs entirely from secretion and exhalation, which 
are always active phenomena. 

Pathological states — The secretions and exhalations being 
derived from the blood by actions belonging to the glandular 
organs, to the secreting and exhaling surfaces, follow necessarily 
the deviations of those organs and surfaces from a natural condi- 
tion, and must be affected by varying states of the sanguine hu- 
mour. In this, as in so many other particulars, secretion bears 
the most striking analogy to nutrition. The immediate cause of 
the greater portion of the pathological affections of nutrition, as 
connected with the organs, it has been seen, is the complex phe- 
nomenon of irritation, disturbing the order of the molecular cir- 
culation or actions of the tissues. The same cause, as excited by 
the direct aggression of offending agents, foreign to the economy, 
by over-stimulation of the natural excitants, or by sympathetic 
transmissions of a pathological irritation from other organs, is to 
be attributed most of the disordered states of the secretions. 

The aberrations of the secretions from a natural condition may 
be placed under four heads. 1. Simple increase of the secretion. 
2. Vitiation, perversion, or alteration of its qualities. 3. Diminu- 
tion or entire suppression. 4. Its displacement, its error loci, or 
appearance in a part where it does not belong. 

1. Increase of secretion unattended with change of qualities, 
or but slightly altered in properties, results from a simple in- 
crease of excitement of the secreting organ. Thus, the chew- 
ing of pellitory root, by irritating the buccal mucous membrane, 
causes a copious flow of saliva — any slight inflammation of the 
same tissue produces the same result. In light catarrhs, is ob- 
served, an augmented secretion of the mucus, with increase of 
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the aqueous exhalation of the nasal and tracheal mucous membrane, 
and that of the fauces; the same occurs in light forms of bronchitis, 
when the expectoration is copious, and consists of mucus dissolv- 
ed in a thin serous fluid; the same is presented in some diarrhoeas, 
arising from the action of cold on the external surface; the bilious 
vomitings and diarrhoeas common in warm seasons, appear to arise 
from merely an excessive secretion of the biliary apparatus. 

2. Vitiation or alteration of the qualities of the secreted fluid, is 
produced, whenever the irritation of the secreting organs acquires 
a certain intensity, or passes into inflammation. The molecular 
circulation of the organ is denaturalized, and the combinations of 
the component elements of the secretions no longer take place 
in their natural order, whence are formed new products, as is 
seen in nutrition under the same circumstances. Numerous in- 
stances illustrate the proposition. The saliva, when the buccal 
mucous tissue is inflamed by the action of mercury exhibited to 
salivation, differs in its qualities and characters from the natural 
secretion. It is charged with albumen, becomes viscous, is some- 
times sanguinolent, has an offensive odour; and these, with other 
unnatural characters acquire a development in correspondence 
with the degree of inflammation existing. 

The mucus of the nares, the fauces, the trachea and bronchi, 
manifests also numerous morbid deviations in the inflammations 
of the mucous tissue which clothes them. It is often puruloid, 
it exhibits various coloration — there are striking differences in 
odour and taste, it acquires a greater consistency, containing fibrin, 
becoming tenacious, firm, and is expectorated with great difficulty. 
In one instance of chronic bronchitis, I saw it gelatinous, resem- 
bling boiled tendon. 

The biliary secretion experiences, doubtless, a variety of alter- 
ations, but which are not accurately determined. In the gall- 
bladder we find fluids of very dissimilar properties. It exhibits 
various shades of yellow from a light to a brown, is deep black- 
green, and is sometimes a colourless mucus. Vitiated bile was 
formerly a conspicuous feature in the pathology of disease, and 
with many, even at the present day, is regarded as deeply im- 
plicated in the production of disease. Yet it must be confessed 
that we have no certain, no positive facts that can substantiate 
the doctrine, which rests solely on conjecture. 
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The urine presents diversified departures from its natural pro- 
perties and characters. So intimately are these associated with 
the pathological states of the organs, that this secretion has been 
more relied on, and with greater propriety than any other, for 
sure indications in establishing a diagnosis or prognosis in dis- 
eases. In acute or chronic affections it should always be atten- 
tively examined by a judicious practitioner. The specific changes 
of this secretion are too numerous to be pointed out, in detail, in 
this place. It will be sufficient, to remark, that the kidneys pos- 
sess an acidifying process, by which the simple elements, the 
basis of acids, existing in the blood, appear as acids in the urine. 
This process becomes more active in all acute inflammatory dis- 
eases; the urine then is scant, its acid and saline elements 
more abundant, and acids which do not appear in it in the healthy 
state, are formed. 

The serous exhalation has numerous anomalies proceeding from 
the inflammation of the serous tissues. It is sanguinolent, turbid, 
gelatinous, loaded with plastic lymph, and possesses other devia- 
tions. The cutaneous exhalation is not less irregular. 

The preceding instances are sufficient to establish the fact, that 
inflammatory irritation uniformly and of necessity, occasions a 
vitiation of the secreted fluids, or an entire alteration of their 
qualities. 

The vitiation of the secretions of the alimentary and digestive 
organs, is assumed, by some modern pathologists, as one of the 
most important elements in the class of diseases termed, by them, 
idiopathic fevers, and as justificatory of the lavish employment, in 
those affections, of active purgatives. This treatment is objected 
to by the advocates of the physiological doctrine of fever, who re- 
gard the idiopathic fevers of the nosologists as inflammatory irri- 
tations of some portion of the mucous tissue of the alimentary 
canal — that is, gastro-enterites — and purgative medicines as irri- 
tants acting on a surface already the seat of an irritation destruc- 
tive of its functions, and threatening to its organization. 

That the secretions are so depraved as to acquire highly noxious 
properties, is most certainly a conjecture merely — it has not been 
established by a demonstrative proof, and must not, therefore, be 
admitted as a truth, on which to build a theory, or be received 
as the sanction of an unquestionable practice. But admit the fact, 
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and what is the inference? The secretions being the product of 
organs, the organs must have preceded the secretions in the de- 
parture from the natural state — and the most important consider- 
ation in the treatment, is the restoration of the organs to a healthy 
state — when the secretions will, as a matter of course, become 
healthy. But further, if the denaturalized secretions are capable, 
by their irritation of the alimentary mucous surfaces, to increase 
and perpetuate the morbid affection, how can drastic cathartics, 
the most intense irritants of the same surfaces, exercise a salutary 
operation? will they not be attended with the same injurious 
operation as these supposed irritating secretions? 

That the altered secretions are so highly irritating, and exer- 
cise so deleterious an impression, as is assumed by those writers 
for the purpose of sustaining a favourite system, cannot be re- 
ceived without substantive evidence. We regard the assertion, 
in its full extent, as most questionable. It is not countenanced by 
what is observed of the secretions of other surfaces. No one ac- 
cuses the vitiated secretions of acute and chronic bronchitis, or 
pneumonia, of a participation in the production of the morbid 
condition attending these diseases. The great derangements of 
the urinary secretion, so frequent in occurrence, exert a very 
slight influence on the bladder and urethra, except in the case of 
sabulous or calculous deposits, which act only mechanically. But, 
if morbid secretions produce effects in the surfaces on which they 
are deposited of so perturbating a character, they ought to be 
more frequently manifested in the bladder and urethra, when the 
urinary secretion is profoundly altered. 

The circumstance most adverse to the supposition, is deduced 
from the phenomena of intermittent fevers. The febrile paroxysm 
is often most intense; the secretions are profoundly affected; yet, 
when the paroxysm terminates, no disorder or disturbance in the 
digestive organs, or alimentary canal, or other organs, reveal the 
potent energy of these pernicious secretions, to which so much 
mischief is attributed in fevers. 

In addition to the above facts, which are special, the general 
fact, or organic law, may be cited in direct conflict with the po- 
sition assumed. Between an organ or surface, and its product, a 
relation always exists which places them in harmony. The pro- 
duct of an organ, formed by its action, and after the mode of its 
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vitality or being, cannot be possessed of properties very inimical 
to that organ, and affect it in an aggressive manner. The secretion 
of an irritated organ, though denaturalized, has merely followed 
the aberrations of the organ, and is natural to the organ in its 
then state, and we ought to expect, will no more react on it than 
the healthy secretions do on the organs which produce them. 

Without denying absolutely that the secretions, when they 
have widely changed from their normal composition, may pos- 
sess some irritant qualities modifying the organic actions, yet we 
must, before admitting the proposition to the extent claimed for 
it, demand the evidences, that vitiated secretions in the alimen- 
tary canal are largely concerned in the pathology of fevers. We 
arc more inclined to regard it as a mere conjecture, to which 
those, who have been driven from the grounds they formerly as- 
sumed, have now resorted to in the defence of a system they 
have found untenable, but which they cannot reconcile them- 
selves to abandon. We too often endeavour to find excuses and 
justification for our errors, rather than to acknowledge we have 
been deceived, or forsake practices pursued for years without de- 
tecting their impropriety. 

3. Diminution and Suppression. — Irritation of an organ 
passing into acute inflammation, or terminating in congestion, oc- 
casions a sensible diminution in its secretion, or entirely sus- 
pends it. When inflammation assumes an intense character, the 
circulatory movements are embarrassed, accumulation of red 
blood to an undue extent prevails, the quantity and quality of 
the organic fluid of the affected organ are no longer in their na- 
tural order, and hence proceed the vitiations heretofore indicated 
in nutrition and secretion. This last often is arrested entirely. 
Numberless instances could be adduced in proof of the fact. A 
few may suffice. In catarrhs and bronchitis assuming a severe 
character, the secretion of the nasal and bronchial mucous mem- 
brane, at first copious, diminishes with the advance of the dis- 
ease, and finally ceases. The Schneiderian membrane is red, dry, 
and painful j the cough is hard, without expectoration, with sense 
of stricture in the chest, and embarrassed breathing. 

The mucous membrane of the mouth, when acutely inflamed, 
whether from mercury or other causes, is unproductive of saliva- 
tion. It is turgid, painful, ulcerates, pours forth a sanious or 
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bloody fluid, is covered over with exudations, and sometimes 
sloughs. 

Gastritis, when intense, is attended with frequent efforts to vomit, 
productive of great suffering, nausea is constant, the stomach rejects 
every thing presented to it, even liquids, except in small quanti- 
ties, and very cold. 

The bowels in enteritis are constipated, from the suppression 
of the secretion and exhalation of their mucous tissue; the at- 
tempts so frequently made to open them by irritating cathartics, 
aggravate the evil, maintain the inflammation above the point of 
secretion, and urge the structural disorder on to disorganization. 

In nephritis, the secretion of urine is suppressed, and in acute 
urethritis, the secretion of the urethral membrane is dried up, 
the canal is impervious, from the turgescency of the lining tis- 
sue, and the urine cannot be excreted — it is a cause of retention. 

Congestion of the tissues equally destroys, with inflammation, 
the secretions of which they are the seats. This state ensues fre- 
quently from slight irritation, before inflammation is developed. 
It invades suddenly, and disappears rapidly. All the vascular or- 
gans and tissues are subject to the occurrence of congestion — and 
its uniform consequence is suspension of their functions — and the 
secreting surfaces are dry. 

4. Displacement or occurrence of a secretion from an organ 
or surf ace where it does not belong. — This circumstance is rare, 
but has been observed in some extraordinary cases. The urine is the 
secretion which has chiefly presented this anomaly. It is the pa- 
ruria erratica of Good. The urine has been seen to be discharged 
from the salivary glands, the skin, nipples, ear, &c. A most re- 
markable case of this kind was published by Dr. S. Arnold, in 
the American Journal of the Medical Sciences, Vol. I. 

Section IV. — Animal Temperature. 

Animals possess the faculty of generating heat, and of main- 
taining their proper temperature, unaffected, except in great ex- 
tremes, by the temperature of the mediums surrounding them. 
The term animal heat, or animal temperature, designates the 
caloric evolved in this manner. The degree of animal temperature 
varies very considerably in the different classes, orders, and 
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species of animals. It is not always uniform in the same animal, 
out suffers changes from circumstances that modify the phenomena 
of its life or vital activity. 

The mediums in which animals live, are almost constantly of 
less temperature than the animals themselves; and hence they are 
incessantly losing their caloric. The production of heat is, con- 
sequently, unintermitting in the animal organism — is connected 
with those movements or actions, that are essentially vital. The 
two are intimately associated: they invariably run together. The 
animals that exhibit the highest manifestations of vital activity, 
in whom the actions of life are the most numerous and rapid, 
possess the most elevated temperature, generate heat with the 
greatest rapidity, and resist most firmly the changes of external 
temperature — such are the two first classes, mammalia and birds. 
But even those animals which, from their lower temperature, are 
called, not very correctly, by naturalists, cold-blooded animals, 
such as reptiles, fishes, the crustaciae, insects, molusca, and worms, 
possess also their proper temperature, though it varies with greater 
facility from the fluctuations of the temperature of the external 
medium. 

The power of producing heat and maintaining the temperature, 
varies considerably amongst the mammalia. With some it is much 
feebler than with others. The marmot, the bat, and some others, 
are so much affected by the external temperature, that all their 
faculties of life, the manifestation of vital activity are suspended, 
when it approaches the point of congelation, and at a few degrees 
below zero they are frozen. Others, on the contrary, as the rein- 
deer, the white polar bear, the polar fox, resist even 20, 30, 
and 40° below zero. 

A temperature considerably above animal heat, augments but 
slightly the heat of the body. At most it does not acquire more 
than four or six degrees. Experimenters have exposed them- 
selves to as high a temperature as 250° F. without experiencing 
injury. Afaculty or means is consequently possessed by animals, 
which enables them to maintain their proper temperature, when 
exposed in mediums of excessive heat. This faculty is connected 
with the evaporation of the aqueous portion of the fluids con- 
stantly exhaled from the surface of the lungs, and the exterior of 
the body. 

71 
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The increased evaporation of the fluids neutralizes the excess 
of caloric, or carries it off in a latent state, and thus prevents the 
augmentation of the temperature of the body. A very elevated 
temperature could not be borne with impunity for a considerable 
period, as the means of preserving the proper heat of the body 
would, before long, be exhausted, and the disorganizing influence 
of caloric could not be resisted. 

The production of heat in the animal organism, has attracted a 
large share of attention amongst physiologists, and numerous hy- 
potheses have, at various times, been proposed to explain this 
phenomenon. They have all, more or less, been founded on the 
prevalent doctrine of the day, with respect to heat — and, from 
the very nature of the subject, the indissoluble connexion between 
them, the cause of animal temperature can be elucidated satis- 
factorily, only when the theory of caloric is thoroughly developed. 
The facts of animal temperature belong almost entirely to the 
category of the facts of caloric; they are altached to the facts of 
vitality rather incidentally, and as consequences, than in chief. 

Before proceeding to the investigation of the cause of animal 
temperature, it will be necessary to premise the general facts of 
caloric, as they are known at the present period ; for it is on these 
facts that must repose a consistent doctrine for the explanation of 
this phenomenon. 

1. Heat and combustion, phenomena so well understood, it 
is not necessary they should be defined, are ascribed to the agency 
of a cause which is named caloric. The nature of this agent is 
wholly unknown, and all that we do know, and probably are 
capable of knowing respecting it, are the effects or phenomena it 
originates. 

It is usually assumed as an hypothesis, that caloric is a matorial 
fluid; but of a tenuity so inappreciable, as to escape every means 
of detection by our proper senses. Its particles are supposed to 
be endowed with indefinite idio-repulsive powers, and distributed 
amongst the particles of ponderable matter, modify cohesive at- 
traction, producing the various forms of gaseous liquid and solid, 
that matter possesses. 

This hypothesis very happily explains a number of the pheno- 
mena depending on caloric, but there are some facts which it does 
not meet, and which cannot be solved by its application to them 
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The heat produced by friction, by percussion, and by some che- 
mical changes, are of this character. 

It is therefore to be understood, that in adopting this idea of 
caloric, it is to be viewed in no other light, than as a mere hypo- 
thesis — that it is not a demonstrated theory, and we must not 
suffer it to influence too far our reasonings on the phenomena of 
caloric. 

Another hypothesis that has been proposed in explanation of 
caloric, denies entirely its materiality, and accounts for its phe- 
nomena on the supposition of a vibratory or undulating motion 
in the particles of bodies. The principal advocate of this doc- 
trine was Sir Humphrey Davy, whose deservedly celebrated 
name stamps a value on the opinions he adopted. 

2. Caloric in a state of activity, or free caloric, gives origin to 
a variety of phenomena, as the sensation of heat, combustion, ex- 
pansion, the conversion of solids into liquids, and fluids into 
gases, and, in organic bodies, excites and maintains those move- 
ments or actions of which life consists. 

3. Whenever caloric is put into action, or manifests pheno- 
mena, there is always movement or change in the particles or 
atoms of bodies. All the movements of the molecules of bodies, 
causing change of state, are attended with change of temperature, 
and combustion is no more than a result of this movement, that 
is, " an adventitious accidental accessory to chemical combination 
or decomposition, or the internal motions of the particles of bo- 
dies, tending to arrange them in a new chemical constitution." 

4. Heat or caloric in activity is distributed amongst surround- 
ing bodies until they acquire the same temperature. This distri- 
bution results from the radiation of heat, from its conduction or 
its transmission through solids, and from the circulation it esta- 
blishes in fluids. 

5. Bodies differ as to their power of conducting heat. Fluids 
possess it only in a very low degree. All soft, porous bodies, 
whose interstices are filled with air or fluids, are bad conductors, 
and animal bodies while living being imbued with liquids belong 
to the class of imperfect conductors. 

6. The capacity of bodies for heat differs, but as MM. Petit 
and Dulong remark, " the attempts hitherto made to discover 
some laws in the specific heats of bodies have been entirely un- 
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successful." The inaccuracy of the measurement is so great that 
very little reliance is to be placed on the usual statements of the 
specific heats of bodies. Those only which may be regarded as 
exceptions, and which can be received with confidence, are the 
few observations of Lavoisier and Laplace, and those of MM. 
Delaroche and Berard, and MM. Clement and Desormes for the 
elastic fluids. 

Having premised the preceding general facts in relation to our 
knowledge of caloric, we are prepared to examine the production 
of heat in animals. 

The doctrine of animal temperature the most accredited, if not 
exclusively adopted at present by physiologists, is that, of Craw- 
ford, or some modification of it. According to this theory, ani- 
mal heat is generated in the lungs by the process of respiration, 
and from this source is diffused by the circulation throughout 
the animal economy. The cause immediately productive of heat, 
in the process of respiration, is asserted to be the combination of 
the oxygen of the air with the carbon of the blood, and conse- 
quent formation of carbonic acid gas. Now, it is stated by Craw- 
ford that the specific heat of oxygen is very considerably greater 
than that of carbonic acid, and, of course, when oxygen com- 
bines with carbon, an extrication of heat must necessarily ensue. 
The amount of heat, to correspond with Crawford's ratio of spe- 
cific heats of oxygen and carbon, that would thus be disengaged 
in the lungs, if not neutralized and rendered latent, would have 
been sufficient to have produced a red heat in iron. By the ex- 
periments of Crawford, the specific heat of air being sixty, that 
of oxygen was 2.65, while carbonic acid gas was 0.586. The 
whole theory of Crawford, it is apparent, rests entirely on this 
fact, and if he has committed an error in this respect, the fabric 
he has built on it must fall. Now, the later, and far more accu- 
rate experiments of MM. Delaroche and Berard, and of Clement 
and Desormes, performed independent of each other, with inge- 
nious and well-contrived apparatus and different processes, have 
shown the calculations and results of Crawford to be entirely er- 
roneous. It is to be remarked that these experiments were not 
undertaken with any reference to the statements of Crawford, or 
in connexion with any physiological views, but simply to ascer- 
tain the specific heats of the different gases by experiments of 
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the most conclusive character. From the extensive observations 
of these philosophers, it results, that the specific heat of carbonic 
acid is, according to Clement and Desormes, from which Berard 
and Delaroche differ only by some fractions, 0.987, and that of 
oxygen, 0.9000, that is, the specific heat of carbonic acid instead 
of being, as Crawford makes it, four times less than that of oxy- 
gen, is a fraction greater. On the principles of Crawford's theory, 
in the process of respiration there can be no material change of 
temperature, and instead of a development of heat, it is rather a 
diminution of temperature that would occur. 

The doctrine of Crawford thus destroyed in its fundamental 
proposition, falls into ruin ; and in its overthrow, carries with it 
all the modifications of which it served as the basis. 

The invalidity of the theory of Crawford, which is no longer 
applicable to a solution of the phenomena it attempts to explain, 
forces us to look for some other source for the production of ani- 
mal heat. 

Mr. Brodie a few years past, from having observed that those 
animals killed by poison, or which had the spinal cord destroyed 
for the purpose of depriving the animal of all sensorial influence, 
cooled more rapidly than others in which the nervous system 
was uninjured, arrived at the conclusion, that the temperature of 
warm-blooded animals is considerably under the influence of the 
nervous system. 

The experiments of Mr. Brodie, by no means very conclusive, 
have been repeated and varied by Dr. Holland, who details the 
particulars in his work on the " Laws of Organic Life," and 
have proved, when brought to the test, to be incorrect and de- 
fective. No facts have, therefore, as yet, been adduced to show 
that the nervous system exercises any other influence on animal 
temperature, than that of other organs important to the whole 
economy, and whose lesions affect more or less the organic actions 
of the general organism. 

The insufficiency of the doctrines heretofore proposed, for the 
explanation of animal heat, is too obvious to admit of contradic- 
tion, and it will be necessary to indicate another source whence 
it may proceed. 

In the propositions on caloric, it was there stated as an axiom, 
that all movements of the molecules of bodies, or a change in 
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their state, are attended with change of temperature. This law 
is universal. Now, the actions of organized beings, which are 
termed vital actions, or organic actions, are always formative, 
consist essentially in changes in the state of the molecules com- 
posing the tissues, or are a molecular composition and a decom- 
position. This action, which is common to every organized being, 
must come under the general law of caloric, that every move- 
ment of the molecules of a body, or a change of their state, is 
attended with change of temperature. 

Animal heat in this view, is an effect, an attendant on the or- 
ganic actions; is produced as a consequence of the molecular ac- 
tions and reactions incessantly taking place, while vitality con- 
tinues, and which are in reality the vital actions. 

If the view taken be correct, animal temperature will always 
accord with the activity of the organic actions in any individual, 
and it will consequently be a standard or measure of the force of 
those actions in that individual, compared with itself at different 
times, or with other individuals of the species. Organized bodies 
differing very materially from each other, not only in their orga- 
nization, but in the elements of which they are constituted, and 
the specific caloric of all bodies having relation to the weight and 
nature of their atoms, the organic or vital actions of animals dif- 
ferently constituted, ought to produce, on the theory proposed, a 
temperature specific for each species, and this is proved by ob- 
servation to be really the fact. 

Upon the same principles, the specific heat of animals, whose 
organism is the most complex, whose organic actions are the most 
intense, whose changes are the most rapid, and the atoms of whose 
elements possess the highest specific gravity should manifest the 
highest temperature. Now, all these conditions belong to the 
class of animals that are called warm-blooded, in which fibrin and 
the red globules of blood prevail more than in any other animals. 

From the same principles it should follow, that animal heat 
should be highest in those portions of the body where the organic 
actions are most active; and should augment with the increment 
of the organic actions. Now the lungs, the seat of the molecular 
actions constituting respiration, the liver, pancreas, kidneys, the 
stomach, the intestines, &c; the seats of the active molecular 
changes of secretion, digestion, chylification, fecation, &c. should 
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necessarily develope change of temperature in the highest degree; 
and it is in the chest on the diaphragm, and the upper portion 
of the abdomen under the diaphragm, that the thermometer mani- 
fests the highest degree of animal heat. It is lowest in the extre- 
mities, where the molecular movements of composition and de- 
composition, or change of state, are the feeblest. 

Pathological states. — The animal temperature varies from 
pathological conditions of the organism. This must be a neces- 
sary result, from its dependance on the organic actions. If disen- 
gaged in the changes effected by those actions, as has been just 
inferred, it must follow them in all their changes; and observa- 
tion shows a perfect accordance between the degree of animal 
temperature and the activity of the organic actions. 

The animal temperature presents three variations from the nor- 
mal standard. It rises above, sinks below it, or is unequally dis- 
tributed. 

The first is manifested in all acute inflammations : when they 
are external we have the evidence of a corresponding augmenta- 
tion of temperature in the inflamed part. It is seen in whitlow 
or felon — in furunculus — in anthrax — in erysipelas. A very local 
or limited inflammation does not affect the temperature generally 
— the alteration is confined to the part affected. 

The phlegmasia, in their state of acuity, are productive of in- 
creased temperature, which is diffused, when they excite fever. 

Increase of animal temperature is the most prominent character 
of fever. It is this, which in all languages has led to the adoption 
of the name designating that phenomenon. If the theory of ani- 
mal heat that has been proposed should be adopted as correct, it 
will tend to determine the nature of fever, a question so long 
vexed in medicine. This state would then be regarded as the re- 
sult of an over-excited state of the organic actions, and places 
fever in a dependancy on a state of inflammatory irritation; or 
makes it, in other words, a mere symptom of that condition. 
Acute inflammations are productive of increased temperature in 
the part inflamed; the recognised phlegmasia, or internal inflam- 
mations, when acute, excite fever; and the direct, logical de- 
duction, therefore, is, that fever, in all cases, unless the contrary 
be absolutely shown, is a result, or symptom, of inflammatory lr- 
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ritation, though its seat may not be as decidedly recognisable as 
in the well-established phlegmasiae. 

To the production of febrile heat several circumstances concur. 
The internal inflammatory irritation gives necessarily evolution 
to heat, of which a consciousness exists in the sensations of the 
individual, and the instinctive demand for cold drinks. But the 
material of the body being a bad conductor of heat, it cannot be 
diffused by a mere conducting process throughout the economy. 
Now, the blood which circulates in large quantity in the internal 
irritated organs, must acquire the temperature of those organs, 
elevating it two, three, or more degrees above its normal stand- 
ard. This blood passing into the circulation is diffused throughout 
the economy with its increased temperature, which it communi- 
cates to the organs which it permeates and traverses. The gene- 
ral temperature is thus augmented, whilst heat continues to be 
evolved in the interior, and the centrifugal movement of the blood 
is not arrested. 

The blood, besides, from its augmented temperature, is render- 
ed more stimulant, more excitant to the organs, and, as it pene- 
trates them, quickens the organic actions, and in this manner 
more caloric is evolved than in a natural state. 

Another cause augmenting the animal temperature in fever, is 
the suspension of the secretions, and especially the cutaneous 
transpiration, which neutralizes or carries off a considerable por- 
tion of the heat generated in the economy. 

The heat of fever may then be attributed to three causes — 
1st, an internal inflammatory irritation evolving an excess of ca- 
loric, which is conveyed and diffused by the circulating fluid 
throughout the organism; 2d, to a general augmentation of the 
organic actions arising from the more stimulant energy possessed 
by the sanguine fluid; 3d, from the suppression of the secretions 
and transpiration of the external and internal surfaces, which no 
longer neutralize the caloric evolved, or render it latent. 

Diminution of the animal temperature below the normal 
standard, is an occurrence nearly as familiar as its augmentation. 
It is the character of the state precursory to fever — the cold stage 
or period of chill — preceding the reaction of which fever essen- 
tially exists; it is the distinguishing feature of the algid inter- 
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mittent, or cold plague of the southern states; it is a predominant 
symptom of spasmodic cholera; it attends on acute attacks of ne- 
phritic pains; of spasmodic colic; spasms of the stomach; and in 
all cases of extreme internal congestions. 

To all of these affections, so different from each other, a com- 
mon circumstance belongs. The movement of the sanguine fluid 
is centripetal; it concentres towards an internal organ labouring 
under excitement, in which the vital energies of the organism are 
concentrated, and whose organic actions are exuberantly deve- 
loped. As a consequence of this state of things, the external sur- 
face is exhausted of its sanguine fluid, its vital energies are pros- 
trated, and its organic actions, or movements of life, enfeebled to 
the lowest grade. Hence its algid ness, its palor, its defective sen- 
sibility and excitability; while at the same time, in the suffering 
internal surfaces and organs, there exists a sense of burning heat; 
they are the seat of acute sensibility, and manifest often an ex- 
cessive irritability. 

The animal heat falls below the natural temperature under cir- 
cumstances different from the preceding. A universal coldness 
pervades the frame, internally as well as externally; the breath 
returns chilled from the lungs; exhaustion prevails in all the or- 
gans; the powers of life are ebbing to a close; and the organic or 
molecular actions generative of heat are reduced almost to extinc- 
tion. It is the state the precursor to dissolution in many cases of 
malignant or ataxic fevers of various forms, or proceeding from 
the action of animal and other deadly poisons, destroying the 
vitality of the blood, and existing in other cases attended with 
sudden general exhaustion of the vital energies. 

In the first class of cases, the skin, in the greater number, is 
either dry or merely moist; while in the last it is generally bath- 
ed with a profuse and clammy moisture, apparently the leakage 
of the aqueous portion of the blood through the porous structure 
of the surface, separating from the other constituents of that fluid 
in the extinction of its vital affinities. 

The unequal distribution of the animal temperature is a fre- 
quent occurrence in disease. In acute cerebral affections the head 
is hot, and the extremities are cold. When acute inflammation of 
the abdominal viscera are present, when patients labour under 
some of the forms of gastro-enterites, the abdomen possesses an 
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elevation of temperature superior to that of any other portion. 
I have observed the same fact as to the thorax in affections of the 
lungs. Ataxic fevers, which are so frequently complicated gas- 
tro-enterites, exhibit the same disproportion in the temperature, 
the head or abdomen being the parts of excessive heat. 

In all these facts, it is to be observed, 1st, that the develop- 
ment of heat corresponds exactly with the degree or extent of 
the organic or nutritive actions, or the molecular movements of 
composition and decomposition, existing between the solid and 
fluid elements of the organism, which are vital actions; and 2d, 
that excess of temperature beyond the normal degree is found in 
the immediate vicinity of the organ or tissue the seat of the in- 
ordinate and exalted movements of the organic actions; and 3d, 
from these is derived the conclusion, that the animal tempera- 
ture is a measure of the activity of the organic actions, and an in- 
dication of the treatment to be pursued. 



CHAPTER VI. 

Connexions of the Organs. 

The animal organism is a mechanism of exceedingly complex 
structure and arrangement; it displays a vast diversity of pheno- 
mena; and executes numerous and dissimilar functions. The pre- 
ceding investigation announces this result. Primary elements, 
having each its specific properties, are the basis of its structure; 
assuming definite forms, they present peculiar arrangements; the 
tissues constructed of them possess each its separate and distinct 
characters and nature; and the organs composed of these, perform 
each a specific office, have each its own mode of being, are called 
into, and maintained in action, each by its peculiar and appro- 
priate excitants, and are influenced each to a certain extent by 
specific modifiers. 

The organs, by this independence, approach in some degree to 
the character of distinct animals. The animals of simplest form 
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manifest a perfect independence of one portion to another; each 
part containing in itself all the requisites of its vitality, and being 
capable of becoming a separate being. Plants also manifest to a 
great extent an exemption from a dependancy of one part on an- 
other — and when these parts are separated, they are capable of 
continuing their existence as distinct individuals. Plants are in 
reality an aggregation of individuals, merely united to a common 
trunk, but not depending for existence on each other. 

Notwithstanding the great diversity in the structure, vital force, 
and functions of the organs, yet they are not, in the animals ele- 
vated in the scale of organization, wholly independent. They are 
most intimately associated — one organ and its function are made 
subservient to another organ and its function — a consensus pre- 
vails throughout the organism, bestowing on so many and various 
parts a harmony of co-operation to a single end, and a unity of 
individual existence. The more elevated is the rank of the being 
in the animal scale, the more complex is its organization, the 
more entirely does this mutuality of dependance prevail. No one 
organ can experience any important modification in its mode of 
being, or its faculties, without influencing or involving in its own 
aberrations the condition and faculties of other organs, and the 
death or disorganization of one organ must of necessity entail the 
death of all. 

This close association allying the organs in a common bond of 
union, this general consensus pervading the animal economy, by 
which the modifying impressions, actions, and condition of one 
organ, whether physiological or pathological, are transmitted and 
rendered common to other organs, implies some means by which 
this connexion and transmission are established and maintained. 
What these are, in what consists this connexion of the organs, 
are the subjects that now place themselves before us for investi- 
gation. 

In taking a survey of the organs and functions of the economy, 
the relations and connexions existing between them, their modes 
of influencing each other, may clearly be referred to two classes: 
1st. Functional relations or connexions, arising from the neces- 
sity of the functional actions of the organs in every act of life: 
and 2d. Sympathetic relations or connexions; or the influence ex- 
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ercised by one organ on another independent of its functional 
acts or of a mechanical operation. 

Besides the above connexions, the organs exert often an influ- 
ence on each other, which is entirely mechanical or physical. 
Thus the stomach, when over-distended with flatus or food, pre- 
sents an obstacle to the descent of the diaphragm in respiration, 
and occasions a sense of suffocation. This is more especially ex- 
perienced in organic diseases of the heart, pericardial dropsy, hy- 
drothorax, and when the lungs are in a state of solidification. 
The pressure of the distended uterus exercises a mechanical ope- 
ration, deranging often the circulation of the lower extremities, 
the functions of the bladder, of the abdominal, and even thoracic 
viscera, more particularly when in a morbid condition. 

The muscular organs exhibit many instances of this mechani- 
cal influence, especially in the pathological state. The move- 
ments of the muscles when the aponeuroses covering them are 
inflamed, as in rheumatism, cause most severe pain, which has 
led to a supposition that the muscles themselves are affected in 
that disease. The motions of the chest in respiration, coughing, 
&c. when the pleurae are attacked with inflammation, aggravate 
highly the sufferings of the patient, and increase the disease. 
Nature interferes for the benefit of the economy, and the thora- 
cic movements are suspended — respiration is accomplished by 
the diaphragm and abdominal muscles exclusively. It is the 
movement of the diaphragm, the action of which cannot be dis- 
pensed with in respiration, that renders diaphragmatic pleurisy 
so formidable an affection, and so terribly distressing to the 
patient. 

The abdominal muscles offer similar examples. In peritoneal 
inflammation the pressure from the contraction of the muscles 
heightens the sufferings of the patient. To relieve himself from 
this cause of pain, the lower extremities are drawn up to admit 
of the relaxation of the muscles of the abdomen. For the same 
object they do not participate in respiration, which is then chiefly 
performed by the muscles of the thorax. Precisely for the same 
purpose, in intestinal peritonitis, the peristaltic movements of the 
intestines, which, in the altered condition of the peritoneum, 
would prove injurious, is suspended, and costiveness prevails. 
The violent movement of the intestines excited by active purga- 



FUNCTIONAL CONNEXIONS. 573 

tives, is thus shown to be counter-indicated, and should not be 
employed. 

Muscular contraction exerts an influence over the circulation. 
It propels the blood with greater rapidity into the larger vessels, 
and throws it consequently in greater quantity, and in a more 
rapid manner into the heart and respiratory apparatus. Hence re- 
sults the inconvenience, the distress, the aggravation of all the 
symptoms in patients labouring under organic disease of the 
heart; or when the capacity of the lungs is diminished by tuber- 
cular development, by hepatization, or by effusion into the pleurae 
from all exertions. The indiscriminate recommendation of active 
exercise in pulmonary affections, and diseases attended with pul- 
monary symptoms, is often productive of much mischief. 

The circulation manifests some mechanical influences. This 
is evidenced in the effect of position on inflamed parts. When 
depending, so that gravity prevents the more speedy return of 
the blood, the disease is more severe and more difficult of cure. 
It often suffices, by relieving the circulation by a change of the 
position, for the local affection to be dispersed. 

In all the foregoing examples, the influence exerted by one 
organ or function on another, is exclusively of a mechanical cha- 
racter. They are of sufficient importance to be noticed, and 
should never be overlooked by the practitioner ; but they are of 
less general influence, application, and importance, than those of 
the functional and sympathetic relations now to be considered. 

Section I. — Functional Connexions. 

The functions of the organs are the means of existence: it is 
by the actions of the organs, the organism is perpetuated and 
maintained in vital activity. All the organs and functions do not 
possess an equal efficiency in this respect; for, while on some 
the existence of the individual is immediately dependant, others 
may be suspended a length of time, without involving danger, and 
their destruction proves ultimately fatal only after a considerable 
period. 

The functions the most directly essential to life, belong to the 
class of the organic functions, which are charged with the con- 
servation of the animal economy. The end of all these functions 



574 FUNCTIONAL CONNEXIONS. 

is the acts of nutrition, which are the essentially vital actions, for 
these are always formative, or modifying of structure, and the 
functions take rank in the offices of organic life, according to the 
intimacy of their connexion with the nutritive actions. But the 
presence of oxygenated or arterial blood is an absolute condition 
for the persistence of the vital and nutritive actions in every tis- 
sue. When black or deoxygenated blood penetrates into the 
tissues, their vital actions immediately decline, and soon termi- 
nate, and the organs die in proportion as they are invaded by 
venous or black blood. In what manner oxygenized or arterial 
blood acts in supporting vitality, or in what mode venous or 
deoxygenized blood proves fatal to vital activity, are questions, 
which, though evidently of the highest consideration, have at- 
tracted the attention of but few physiologists. Their intrinsic 
difficulty mostprobably discourages attempts for their investigation 
by experimental means, and analytic observation alone to be relied 
on ; and, in our present state of knowledge, they may be regarded 
as placed nearly beyond the pale of philosophic research. The 
most common conjecture assigns to arterial blood the mere action 
of a stimulant, essential to the maintenance of vital activity, and 
assumes that venous blood, destitute of any positive deleterious 
qualities, is incompatible with the vitality of the organs, solely 
from its incapability of exciting their actions. This view is un- 
questionably too limited, and has been shown by Bichat to be in- 
correct. The development of organic force or excitability, which 
occurs in the formative act of nutrition, appears to be connected 
with, and dependant on oxygenized blood; and death from the pe- 
netration of venous blood into the organs, is a result of the loss 
of the organic force, or excitability of the tissues.* 

The presence of arterial blood in the organs being one of the 
essential conditions of the organic actions, the functions prepara- 
tive of this fluid, and distributing it throughout the economy, 
must exercise a predominant influence over the organism, and 
hold it in an obliged dependance. 

I. Respiration is the function, in the processes of which arterial 
blood is prepared. It passes from the lungs into the left or sys- 
temic heart, and is thence thrown into the various organs and 

* Page 112. 
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tissues of the economy. When this function is interrupted by 
the air, in any manner being prevented from entering the lungs, 
or air containing no oxygen is introduced into them, the venous 
blood is no longer converted into arterial, but passes into the sys- 
temic or left heart, and thence spreads throughout the organism 
its lethiferous influence. The brain and spinal marrow are no 
sooner penetrated by this deadly fluid, than they cease to live, 
and the sensibility, the muscular motions, and other functions 
depending on the nervous system, are annihilated. The heart, 
when blood in this unchanged state has reached its interior struc- 
ture, through its vessels, loses its capacity of being excited, its 
contractions are suspended, and the circulation terminates. A 
new source of death thus arises from the destruction of the move- 
ments of the blood. This state arising from the presence of black 
or deoxygenated blood in the organs, is termed asphyxia. The con- 
stant supply of arterial blood to the organs being a condition of 
their activity, respiration, the function executing haematosis, or 
the formation of arterial blood, is a vital function, the regular 
performance of which is a requisite for the performance of all 
other functions, and thus holds them in an immediate dependance. 
The lungs, consequently, are a centre of vitality, influencing di- 
rectly the heart, the brain, and the various organs of the economy. 

II. Respiration is accomplished by movements executed by 
various muscles. But these are excited and kept in action by 
nervous stimulation, derived from the superior portion of the 
medulla spinalis and oblongata. Respiration is consequently made 
to depend on the integrity of these organs. Disorder of these 
will cause disorder in the performance of this function; and pro- 
found lesions of those structures, incompatible with their acti- 
vity, will prove destructive of respiration, and through this func- 
tion occasion the death of the whole organism. The medulla 
oblongata is thus also a centre of vitality, whose active influence is 
essential to the continuance of vital activity. 

III. Oxygenated or arterial blood, whose presence in the or- 
gans is a condition of their activity, is distributed to them by the 
heart, the central organ of the circulation. The arterial blood 
formed in the lungs, arrives from them in the left or systemic 
heart, whence it is propelled through the arteries into the capil- 
laries, where it is placed at the disposition of the various organs 
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and tissues, to be employed according to their demand and want. 
The movements or circulation of the arterial oxygenized blood 
or nutritive humour, is consequently depending on the heart and 
arteries, the organs of supply. If the action of the heart ceases, 
the capillaries, the organs and tissues into whose composition they 
enter, cease to receive their supplies of arterial blood; their orga- 
nic actions, no longer supported by the vital fluid which sustains 
them, immediately decline and are soon extinguished. 

When the movements of the heart are considerably enfeebled, 
the brain is not supplied with arterial blood in quantity sufficient 
for the exercise of its various offices; they are suspended for a 
time, and the whole organism manifests the most extreme debi- 
litation. This state constitutes syncope, which proceeds always 
from enfeebled action of the heart and diminished energy of the 
cerebral functions. 

The heart is, in this manner, a third centre of vitality, whose 
integrity is necessary to the healthy performance of all the func- 
tions of the economy, and on the continued exercise of whose 
office, all the organs are held in an immediate dependancy. 

The lungs, the medulla oblongata, and the heart, are organs 
connected by the most intimate ties, whose offices are recipro- 
cally essential to each other, constituting a circle of vital actions, 
and with which all the organs and functions of the economy are 
held in a concatenation the most absolute and direct. 

IV. The foregoing functions are those immediately engaged 
in the distribution of the arterial oxygenized blood or nutritive 
humour, the incessant arrival of which in the intimate structure 
of the tissues is the indispensable condition of vital activity and 
phenomena. But this fluid, constantly consumed in the acts of 
nutrition, requires the supply of new materials, which are'deriv- 
ed from matters exterior to the organism. These matters, always 
uniform as to their nature and composition, prepared by the pro- 
cesses of digestion — chymosis and chylosis — are absorbed and 
conveyed into the sanguine circulatory apparatus, are there trans- 
formed into blood, and thus compensate for the loss it has sus- 
tained. But the stock of sanguine fluid is always considerably 
greater than the immediate demand, and consequently the func- 
tions of supply, or those of digestion, are of less imperative ne- 
cessity than the' foregoing. They may even be suspended for 
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considerable periods without entailing a fatal result. The diges- 
tive functions, notwithstanding, exercise a most decisive influ- 
ence over the composition and the condition of the blood, both 
as it respects its quantity, which must depend on the regularity 
of their performance, and its constitution or qualities, resulting 
from the mode in which they are performed. 

The organic and nutritive principles of the blood are exhaust- 
ed in the nutrition of the solids and the production of the secret- 
ed fluids, and if not renewed by the functions of digestion and 
absorption, the composition of the tissues and organs of the eco- 
nomy declines, is deteriorated, and finally terminates. The inter- 
ruption of these functions for any length of time, proves of course 
fatal, from the deficiency of the nutritive and organic elements 
of the vital fluid, and the necessary alteration in the structure of 
the solids, incompatible with their slate of vitality. 

Care must be taken not to confound inanition — the waste of 
the solids and fluids, resulting from the impoverishment of the 
sanguine nutritive humours, an effect of prolonged abstinence, 
with the symptoms and effects arising from intense gastric irrita- 
tion developed in many individuals by the pain of hunger and 
thirst, and who die from this cause and its consequences, and in 
a manner different from those who succumb solely from the de- 
fective stale of the circulating fluid. 

The blood is further affected in its characters and constitution 
by the manner in which digestiori is performed, and the qualities 
of the aliment. 

When this function is executed imperfectly, chyle cannot be 
properly elaborated, and the renovation of the blood and the re- 
paration of the solids will prove defective. An alimentation de- 
ficient in nutritive principles or deteriorated in its qualities, will 
be productive of a chyle devoid of the elements necessary to the 
constitution of healthy blood, or contaminated with principles 
noxious to the organism. 

Many substances also in whose composition enter principles 
that are inorganic, resist the digestive processes more or less 
completely. These principles enter the circulation, exist there 
with their foreign characters, penetrate with the sanguine nutri- 
tive humour the interior of the solids, and modify their actions 
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or mode of being in diversified manners, according to their acti- 
vity and the relationship they bear to the different organs. 

The digestive functions, it is thus apparent, affecting the quan- 
tity or quality of the sanguine nutritive fluid, possess an exten- 
sive relation, though less direct and immediate than respiration, 
respiratory innervation, and circulation, with nutrition, and all 
the organic functions of the economy. 

V. The function of absorption, from its connexion with the 
formation of the circulating and nutritive fluid, influences re- 
motely most of the other functions, and involves in its operations 
the state of the whole organism, often profoundly affected through 
the exercise of this function. 

On chylous absorption it is unnecessary to dilate. The consti- 
tution of the blood has been shown to depend on its regular per- 
formance. The obstruction or obliteration of the thoracic duct, 
which has sometimes been observed, is always a fatal accident; 
death ensues from inanition. The symptoms exhibited in these 
instances differ from those manifested in starvation, as the sto- 
mach, supplied with aliment, does not suffer from the irritation 
developed by the pain or stimulation of hunger. 

The cutaneous and pulmonary absorption exert no other influ- 
ence over the blood, than the occasional introduction into it of 
foreign and often morbific emanations, which, contaminating this 
fluid, subject the organs to their deleterious influence. Miasmatic 
exhalations, contagious poisons, and some gases that have a posi- 
tive action in the production of asphyxia, develope their morbific 
powers in this mode. 

It is in this manner also that the therapeutic operation of cer- 
tain remedial agents can be procured, by inhalations into the 
lungs, or their application to the external surface, especially when 
the epidermis is removed. 

The internal absorptions are not much less effective in influ- 
encing the blood, and through it the other functions. Venous 
and lymphatic absorption return into the circulation the fluids 
distributed into the tissues through the arteries, combined with 
the recremental principles proceeding from the decomposition of 
the solids, which are the materials of the excretions. The sus- 
pension of venous absorption, which occurs in extreme conges- 
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tions, accumulating and arresting the blood in large and vascular 
organs, or extended surfaces, by withholding it from the general 
circulation, occasions all the effects of exhaustion in the move- 
ments of the heart. The extremest debilitation prevails, the pulse 
vanishes or is scarcely to be perceived, and the functions of the 
organs not included in the morbid accumulation, are reduced to 
the lowest state, from the deprivation of the quantity of sanguine 
fluid required to sustain their vital activity. 

The internal absorptions sustain for a limited period the nu- 
tritive functions, when the supplies of exterior materials are cut 
off, by the failure of the digestive processes or external absorp- 
tion. The excess of nutritive organic elements, reserved in the 
form of fat, interstitial and cellular fluids, is then taken up, con- 
veyed into the circulation, and continues the reparation of the 
sanguine fluid. The quantity and qualities of these materials in- 
fluence the constitution of the blood, modify its character, and 
consequently the condition and action of the solids generally. 

Foreign matters sometimes find admission into the circulation 
through this route, and subject the organism to their influence. 
The bites of venomous reptiles, of rabid animals, and the wounds 
of poisoned weapons, introduce, in this mode, principles of ex- 
cessively deleterious and often fatal activity. 

VI. The general circulation is a common reservoir into which 
are poured the products of internal and external absorption. The 
blood, consequently, is contaminated with the recremental ma- 
terials of the decomposed tissues, with foreign unassimilable sub- 
stances incompatible with organization, and often hostile, from 
their properties, to the structure, and other matters whose pre- 
sence deteriorates its healthful constitution. The depuration of 
this fluid is a measure of necessity, and is accomplished by the 
excremental secretions — the urine, the cutaneous, pulmonary, 
and intestinal exhalations, and perhaps the bile. 

The secretory functions, in their regular exercise, influence in 
a positive manner, the production of the sanguine nutritive fluid; 
and their derangement or suppression, affecting its qualities and 
depraving its nature, modify through it the actions of the solids, 
the general functions of the organism, and may prove eventual 
of fatal injury. 

The preceding functions are immediately connected with the 
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formation and elaboration of arterial oxygenated blood, or the 
sanguine nutritive and organic fluid, and its supply to the differ- 
ent organs; and they exercise an influence more or less direct 
and positive, not only over each other, but over the organic or 
vital actions, and the vital activity of the whole organism. This 
influence is, however, in all instances, resolvable into the law 
which was announced in the introductory remarks of this chap- 
ter — that the presence of arterial oxygenated blood in the tissues 
and organs is an absolute condition of vital phenomena in the supe- 
rior animals. 

VII. Nutrition, which is generally classed with the functions, 
is more properly a vital action, immediately connected with the 
organic actions. Being dissimilar in the different organs, and 
possessing varying degress of activity in the different tissues, re- 
lations in these respects of great interest are established, affecting 
deeply the mode of being of the organs, and the performance of 
their functions. 

The organic actions, the nutritive actions, and the capillary 
interstitial circulation or movements are concatenated so inti- 
mately as to be incapable of separation; and whatever is establish- 
ed as true of the one, is applicable to the phenomena of the others. 
The organic and nutritive actions being a molecular movement 
or play of affinities between the solid elements and fluid elements 
of the tissues, they cannot be augmented without a concurrent 
augmentation of the capillary circulation and sanguine fluid in 
the tissue. The capillary interstitial circulation, if excited into 
increased activity, must cause a corresponding change in the or- 
ganic actions and nutrition. But these, it is an established pro- 
position, are called into action, and are maintained only by ex- 
citants or stimuli. The development of an excitation in a tissue, 
or the operation of a stimulant on it, is, consequently, an enhance- 
ment of its organic and nutritive actions and its capillary inter- 
stitial circulation — an exaltation of its vitality. This state, suf- 
fered to persist for any length of time, must terminate in some 
change of the structural constitution of the tissue, and a modifi- 
cation of its vital properties, mode of being, and phenomena. 
This is the source of danger in permitting inflammations to be- 
come chronic, and to this cause it is that chronic inflammations 
are so resistive to the operation of remedies, and so often in- 
tractable to remedial treatment. 
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The relation existing between the organic and the nutritive 
actions, and the capillary interstitial circulation, is thus seen to 
be of the most intimate character, and the state of the one neces- 
sarily causes an analogous corresponding state of the others. 

The capillary system and interstitial structure is continuous 
and communicating through the whole organism. When an ex- 
citement, beyond a normal degree, is developed in a tissue, and 
invites or calls into that tissue supplies of blood adequate to the 
maintenance of the augmented organic actions, or the stimula- 
tion induced, a general movement of the blood, contained in the 
capillaries, is then put into action, and directed towards the point 
of irritation, commencing with immediately surrounding tissues 
and organs, and finally extending to those more remote. In this 
mode it is that every seat of irritation is a focus of affluxion, in 
which the blood is accumulated, while organs and tissues the 
most remote are exhausted of their circulating fluid, have their 
organic and nutritive actions consequently enfeebled, and their 
vital activity debilitated. By this process are congestions formed, 
which exist, and can only exist in the capillary and interstitial 
structure, and result from the movements of the capillary and in- 
terstitial circulation, and do not exist in veins, or are an effect of 
venous circulation, as has been assumed by writers of distinguish- 
ed reputations: and by this process are produced the violent dis- 
turbances and perturbation so often existing in the circulatory 
movements of the organs, and the extreme disorder of the func- 
tions, overthrowing the balance which holds the circulation in 
equilibrium amongst the organs, and constituting so prominent 
and distinguishing a feature of cholera, of algid intermittent, and 
similar maladies. 

The influence of the heart and general circulation over the ca- 
pillary circulation and organic and nutritive actions, has been 
commented on. These last exercise again a reciprocal influence 
over the heart and general circulation. When irritations are ex- 
cited in extensive surfaces, and form congestions, the accumula- 
tion of blood in them, and its abstraction from other organs and 
tissues, exhausts the blood of the general circulation. Retained 
in the capillaries of the irritated tissues, it is withheld from the 
general circulation; the heart, missing its normal stimulant, fails 
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in its action, the pulse becomes feeble, or may even disappear, 
and the organs, exempt from the irritative actions, sink into the 
debility of inanition. 

The phenomena attending the onset of acute irritations or in- 
flammations, picture in striking colours this state. The com- 
mencement of acute thoracic and abdominal irritations, from the 
concentric movement imparted to the capillary fluids and circu- 
lation, is attended with coldness, chills and rigors — the external 
surface of the body is pallid, shrunken, cold; suppurating ulcers, 
issues, urethral secretions dry up; the pulse is contracted and 
weakened, while sense of heat, oppressed and disordered func- 
tion, pain, and morbid irritability, or pathological force, prevail in 
the internal surfaces and organs. Every fact announces, in lan- 
guage not to be misunderstood, that the periphery and the brain 
are abandoned by their fluids and vital forces; that the general 
circulation is exhausted, and that the internal organs and surfaces 
are suffering from excess of their circulating fluid and vital acti- 
vity, threatening their structural integrity and functional ex- 
ercises. 

From the diversity of elements, tissues, and organs composing 
the economy, each having its own mode of being, sum of vitality, 
and amount of sustaining vital fluid, drawn from a common reser- 
voir and a limited stock, a balance is established between the dif- 
ferent tissues, organs, and surfaces; they antagonize each other 
with opposing forces. When these are in equilibrium, each organ 
and tissue, possessing its appropriate excitement, activity, and 
quantum of circulating fluid, vigorous health prevails, and while 
this equilibrium continues disease cannot exist. Its maintenance 
is the great law of hygiene and of prophylactic treatment. The 
essential feature of the pathological state is the disturbance of this 
equilibrium, the overthrow of the balance distributing in appro- 
priate proportions the circulating fluids and forces of life, esta- 
blishing the permanent ascendancy of one portion of the organism 
over another — inflammations; — or impressing fluctuating move- 
ments of greater or less rapidity towards particular organs — raptus, 
molimen of older writers — and thus creating the phenomena of 
paroxysmal and periodical diseases. The law of balance, the anta- 
gonism of action and force ruling the organs of the economy dis- 
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played in the preceding facts and considerations, are a result of 
the continuity and universal connexion of the capillary and angeal 
interstitial structure, and the mechanism of the organic or nutri- 
tive actions. The first renders the whole capillary and interstitial 
circulation, or sanguine movement, liable to receive a direction, 
or to be influenced by movements impressed on one portion; and 
the last, by its power over the capillary interstitial circulation, 
will accumulate the sanguine fluid where they are excited into 
unwonted activity, at the expense of the circulation, of the nutri- 
tive or organic actions and vitality of other organs or tissues. In 
this manner is the natural balance, equalizing the activity of the 
various organs of the economy, and maintaining their functions 
in healthful exercise, disturbed and overthrown. The efforts for 
the restoration and maintenance of this natural equilibrium when 
it has been shaken, gives rise to the phenomena of reaction, cre- 
ates paroxysms — and the capacity of resisting its disturbance, and 
preserving it in due adjustment, depends on a general diffused 
tonic excitement or invigoration of the capillary movements and 
nutritive organic actions. 

VIII. The functions of relation, though of the most elevated 
order, and to the existence of which all the other functions may 
be regarded as subservient, and called into being, are not as im- 
mediately necessary to individual existence as are those of nutri- 
tion, or the organic functions. They are implanted on the func- 
tions of nutrition; they impart the capabilities of social existence, 
and the elevation to high destinies by the endowment of moral 
and intellectual faculties; they connect the being with the vari- 
ous external matters and agencies which constitutes the universe. 
But the actions of vitality are, in themselves, independent of the 
functions of relation, as is seen in the lower animals and in vege- 
tables; and even in man and the higher animals may exist for a 
considerable period after the functions of relation are annihilated. 

These functions are, notwithstanding, closely connected with 
those of nutrition, and exercise a most decided influence over the 
actions and offices of different organs. It is by sensibility, and 
the perception of the transmitted impressions, that the states of 
the surfaces, and the condition of organs which announce the 
wants, and constitute the interests of the individual, are recog- 
nised, are made known, and the acts of volition called into requi- 
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sition for their gratification and relief. The loss of sensibility, by- 
suppressing the power of perception, and destroying the peculiar 
sensations of the different organs, prevents the intelligence from 
acquiring the cognisance of the wants of the organism, and it is in 
consequence exposed to destruction. 

In another relation are these faculties connected with those of 
nutrition in a still closer association. The reparative elements of 
the economy are derived from exterior matters. But it is acquired 
knowledge that makes known their properties, uses and prepara- 
tion, and they are to be obtained only by the voluntary acts of 
the individual. The mental and physical imbecility of infancy 
utterly preclude the possibility of either knowing the proper 
matters for aliment, or performing the acts to obtain or prepare 
them. Abandoned to themselves, infants of necessity perish. 
They find, however, protection in their helpless state, from the 
innate moral faculty implanted in the parent as a part of the be- 
ing, inspiring love of offspring, not as a conventional arrange- 
ment, or as depending on the casualties of education, but impel- 
ling with the force of nature, and the energy of an instinctive 
want, to all the acts required for its conservation, its enjoyment, 
and its happiness. 

Disease affecting the faculties of relation, and destroying the 
powers of voluntary motion, incapacitate the individual from the 
procurement of the supplies his wants render necessary. The 
functions of nutrition are thus dependant on those of relation for 
the means of their exercise, and the existence of the whole or- 
ganism ultimately depends on their continued performance and 
healthy condition. 

The moral faculties with which man is endowed to constitute 
him a social being, and which give to him the adaptation for civil 
and political life, exert often a most potential influence over va- 
rious organs and functions, particularly when acting with the in- 
tensity called passion. So powerful is frequently their per- 
turbating operation, as to occasion deep-rooted affections, last- 
ing derangements of important offices, and even to be produc- 
tive of sudden death. The heart, the capillary circulation, the sto- 
mach, the liver, the bowels, the kidneys, the lungs, all manifest 
in various modes the power of the passions over their functional 
actions. Of these passions some are exceedingly exciting; they 
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exercise an expansive power over the movements of the sanguine 
fluid, animate and invigorate the organs in their operations, im- 
parting new force and vigour to the actions of life. Others are of 
depressing character, concentrating the sanguine fluid by a con- 
centric movement, disposing to its congestion and stagnation, op- 
pressing the functions of important organs, prostrating the ener- 
gies of life, and unfitting the economy for the performance of its 
healthful offices. 

The functions of relation exert their influence over the organic 
functions, in consequence of the union of the nervous organs of 
the cerebro-spinal apparatus, and of those of the ganglionic appa- 
ratus. They are not, however, indispensable to the exercise of 
the nutritive or organic functions. Many animals possess no 
brain; in others, as the helix, if removed, it will be reproduced; 
and in reptiles, though when destroyed it is not again formed, 
yet they will survive for a considerable period its entire destruc- 
tion. In the more highly organized animals, the sudden destruc- 
tion of the brain, or violent injuries sustained by it, are followed 
by speedy death; but this is no more than occurs from similar ac- 
cidents happening to other organs, and even to the limbs, when 
crushed with sudden and great violence. In disease the brain 
often suffers extreme lesions, and the functions of relation, the 
psycological faculties, are completely suspended, or even annihi- 
lated, and the individual, if his physical wants be supplied by ex- 
traneous assistance on which he becomes dependant, may still 
continue to exist. But the progress of destruction being slow, the 
organism is adapted to this new state, and is enabled to continue 
its being, though in a degraded or lower scale of vitality. I 
knew an instance of this kind, in which the individual survived 
between five and six years, the total extinguishment of the cere- 
bral functions, maintaining a mere vegetable organic existence, 
unconscious apparently of the exterior world or its relations. 

The functions of relation, besides the influence they manifest 
over the nutritive or organic functions, exhibit a series of close 
and mutual connexions with each other. These functions are of 
various orders — sensibility to receive impressions; perceptive or- 
gans to which impressions are transmitted, and in which they are 
repeated, forming ideas; reflective faculties, comparing, combin- 
ing, and deciding on impressions or ideas. 

74 
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The development and exercise of the functions of relation, like 
all the other functions, are accomplished by the excitation of ex- 
terior impressions. These are received on the nervous expansions 
in the organs of the senses, external and internal, and are trans- 
mitted to the central organs in the encephalon by the nerves. 
Now, sensibility, the nervous principle that imparts the capacity 
to receive impressions, is connected with and dependant on the 
organic structure of the nervous expansions, and the impressions 
transmitted to the organs of the brain, adapted to each particular 
kind of impression, give origin to ideas, the subjects on which 
the higher or reflective, comparing and combining faculties are 
exercised. But the organization of the nervous expansions, and 
of course sensibility, vary in different individuals. When obtuse 
or defective, the impressions of exterior agents are less active, the 
ideas they excite are imperfect, inaccurate, and all the results of 
the reflective faculties acting on them are necessarily more or less 
erroneous. The difference in the sensibility of individuals, the 
greater or less accuracy of their perceptions, are principal causes 
of the contrariety of opinions formed on the same subject, the di- 
versified manner in which it is viewed and comprehended, and of 
the judgments deduced from the same premises. The functions of 
relation, the intellectual faculties, are thus dependant, to a certain 
extent, for the activity of their exercise, and the mode of their 
action or sensibility, on the organization of the nervous expan- 
sion in the sensitive surfaces and organs, the first recipients of 
external impressions. Precisely in the same manner are the in- 
stincts, the propensities, and, in some instances, the affective fa- 
culties, in a dependance on the stimulations of the internal senses 
and the viscera. Other connexions and mutual dependencies of 
the functions of relations exist, and would be exemplified, but, as 
the object is merely to indicate a general fact, consentaneous with 
a universal functional law, it is not necessary to enter into more 
minute details. 



Section II. — Sympathetic Connexions. 

The organs are the seat of two classes of actions— functional, 
which are the offices of the organs destined to specific objects, 
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and differing in each organ; and organic, or the nutritive vital 
actions, which are common to all the organs. 

The first give existence to series of connexions arising out of 
the necessity for the function of each organ in the economy, the 
cooperation of one function to the maintenance of all. The expo- 
sition of these connexions occupies the preceding section. 

The second called into and sustained in action by the impres- 
sions of exterior agents, and liable to incessant variations in each 
organ from the operation of numerous influences which affect 
them, another series of connexions is thus established, exclusive 
of the functions, and dependant entirely on the organic actions. 
This last series of connexions, or relations, constitutes what is 
termed sympathy — wvsrocOos — concurrence of affection — through 
which the condition of one organ is extended to others, and made 
common to many, by which the suffering of any one organ is 
proclaimed, and the force of the whole organism brought to its 
rescue. 

The connexions established by the functional and sympathetic 
relations, bestow a unity on the organism, and impart a regularity 
of movement to the complex mechanism of the animal economy. 
From these connexions proceed the harmony that pervades the 
actions of all the organs, and their joint cooperation to one ob- 
ject — the conservation of the individual and maintenance of vital 
activity. A common consent is thus established, uniting every 
part by the closest ties in health and in disease, a fact long since 
recorded by Hippocrates — consensus unus, consentia omnia. 

A knowledge of the sympathetic relations is indispensable to 
the formation of a sound and enlightened practitioner: it is essen- 
tial to the elucidation and correct understanding of pathology 
and therapeutics. Without this knowledge it is not possible to 
separate accidental symptoms from those which are constituent; 
to distinguish, amid the disarray of all the natural offices of life, 
the secondary or sympathetic affections evolved in the course of 
disease from the primordial, and thus to arrive at once at the ori- 
gin and fountain of the disorder. Without this knowledge it is 
likewise impossible to discriminate the events, the necessary 
concomitants of the disease in its progress, and the products of 
morbific causes, from those which emanate from the remedies 
employed, perturbating in their operation, producing actions of 
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the same order with those that are pathological, and readily con- 
founded with the disturbances, which are exclusively morbid, an 
error too common, vitiating the results of observation, and tend- 
ing to weaken confidence in what is called experience. 

The mere annunciation of a fact, without an investigation of 
all its attending circumstances, contributes but little in rendering 
it available to practical objects. For this purpose it must be exa- 
mined in all its bearings; its nature, its mode of production and 
action, its influences, and the ends for which it is designed, be in- 
vestigated and determined. With this view it is now proposed to 
enter into an examination of what sympathy is — the apparatus or 
organs that give it existence, the mode of its production, the use- 
ful purposes attained by it, and the laws of its government. 

I. Since medicine has been cultivated as a science of observa- 
tion, it has been universally recognised as a fact, that an organ, 
in which a pathological state has been induced, will cause the 
same condition in one or more remote organs, those that are in- 
termediate remaining unaffected. To the cause productive of this 
fact is applied the term sympathy. It is an established phenome- 
non of most extensive application. The extension of actions by 
sympathy is wholly independent of the functions of the organs. 
Inflammation, or acute irritation of the gastric mucous tissue, will 
excite the same mode of action in the brain or its meninges, in- 
ducing delirium, or coma, or stupor, or convulsion, or apoplexy, 
according to its intensity and extent. This action of the stomach 
on the brain, is entirely unconnected with its function, digestion 
— but results from a direct transmission of the irritation or action 
existing in it to the brain and its communication to that organ. 
The functional actions are deranged, but that is secondary to the 
primitive affection, which is a preternatural or disordered state 
of the organic actions. It is these last which alone are the subject 
of the sympathies. Functional actions are not embraced in the 
domain of sympathy, and the disorder of a function cannot be 
communicated to another organ by sympathy. One function is 
made to depend on another, and will be thrown into disorder 
when that other is not exercised in its healthy mode, but this re- 
lation has no analogy with sympathy. Sympathetic relations ex- 
ist exclusively with the organic actions, and are the means cor- 
recting and equalizing them throughout the organism. 
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This definition of sympathy, by giving precision and a posi- 
tive value to the term, restricts very considerably its application, 
and reduces very greatly the list of the sympathetic phenomena. 
A number of phenomena which have been regarded as belonging 
to the category of the sympathies, must be separated from them, 
and be referred to other classes to which they more properly 
belong. 

Tissues that are continuous, and organs that are contiguous, 
exhibit some relations, classed by J. Hunter, with the sympa- 
thies. An inflammation of the skin will often traverse a consider- 
able portion of that membrane, invading one part, and abandon- 
ing another. This has been called the sympathy of continuity. 
But it is evidently a phenomenon entirely different from that 
which connects remote and distinct organs and tissues, to which 
the term sympathy should be exclusively applied, that things to- 
tally dissimilar may not be confounded. 

An irritation or inflammation excited in the rectum by making 
it a point of adfluxion for the capillary movements, by directing 
the blood towards the pelvic viscera, will often cause an excite- 
ment of all those organs. Or a sedative application, as of cold, ap- 
plied partially to the surface, will diminish the activity of the vi- 
tal movements in the subjacent contiguous organs and tissues. 
This influence, arising from the contiguity of parts, and proceed- 
ing from the universality of the capillary tissue in the organism, 
has, like the preceding, been incorrectly ranked amongst the sym- 
pathies by the name of sympathy of contiguity . 

Another set of phenomena connected with the function of the 
capillary movements or circulation, has been improperly attri- 
buted to sympathy. A debilitation of the vital activity of an or- 
gan or tissue, by diminishing its demand on the general mass of 
circulating fluid, produces often excited activity in other organs 
or tissues from the augmented quantum of the circulating fluid 
they receive, or partial plethora thus induced. Cold acting on 
the exterior surface, by its sedative influence, enfeebles the or- 
ganic actions, or vital movements existing in the skin. The de- 
mand, consequently, of this extensive tissue on the general cir- 
culation for supplies, is diminished one-half, or two-thirds, and 
this amount of blood is thrown upon some of the internal organs 
or tissues, causing in them various shades of irritation, acute in- 



590 SYMPATHETIC CONNEXIONS. 

flammations, congestions, apoplexies, or haemorrhages. These va- 
rious effects will depend on the degree of excitement of some 
particular organ or tissue, which makes it the point to which the 
surplus circulation is directed, and degree of asthenic torpor in 
the skin reducing the extent and quantity of its circulation, and 
thus augmenting the internal sanguine repletion. The affections 
arising in this manner have been ascribed to sympathy, which, 
with perfect contradiction, has been called reverse sympathy, as 
though a sympathetic affection can be the reverse of the primi- 
tive. Because bronchitis, pneumonia, and pleurisy, inflammatory 
affections, are the consequences of cold sedatively depressing the 
external surface, it is said a reverse sympathy prevails between 
the skin and the pulmonary organs. But these phenomena are to 
be ascribed to the law of antagonism, or balancing of the organic 
actions and capillary movements, which has been indicated in 
the preceding section. 

Sympathy is the medium connecting the organic actions of the 
different organs, and consists in the transmission to a remote or- 
gan, and the repetition in that organ of the same mode of action 
which had been previously excited in some other organ. One or- 
gan is in this manner an exciter or stimulant to the actions of 
other organs, and concurs by this means to the maintenance of 
the vital activity of the whole organism. 

II. Various of the tissues have been conjecturally assigned at 
different times as the medium or the organ of the sympathies. 
The improvement of physiological knowledge, by determining 
in a more precise manner the offices of the different tissues and 
organs, renders it certain that the nervous apparatus alone is ca- 
pable of producing the phenomena to which the term sympathy 
is applicable. No other portion of the structure manifests pheno- 
mena of a similar order; and in the nervous apparatus we possess 
natural phenomena perfectly analogous to those of the sym- 
pathies. 

In the senses we have the positive demonstration of the trans- 
mission of impression from one organ to another distant organ. 
The impression of visual rays on the retina, aerial vibrations on 
the expansions of the acoustic nerve, of tactile bodies on the 
nervous expansions of touch, are transmitted to, and repeated in 
the central organs of the brain, appropriated to those particular 
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senses, and thus impart the especial sensations of seeing, hearing, 
and feeling. That the sensations consist in the repetition of the 
external impression or stimulation of the external nervous expan- 
sion in the central cerebral organ, is clearly shown by the phe- 
nomena of disease; for, whenever an excitement is developed in 
those organs, sensations exist as perfect as when they proceed 
from the actual impression of the external cause on the external 
organ of the sense or nervous expansion. The hallucinations of 
the different senses are the consequences of this excitation of the 
cerebral organs. The individual sees objects, hear sounds, feels 
the touch of substances, tastes or smells, with a sense as perfect, 
as complete in every respect, as when the organs of these senses 
are immediately excited into action by their specific modifiers; 
and these sensations are experienced in the external organs them- 
selves, the same as though the external objects were in action on 
them. A reciprocity and identity of action, it is apparent, pre- 
vails between the organs of the senses on the external surface, 
the recipients of external impressions, and the internal cerebral 
organs; an action excited in the one being transmitted to and re- 
peated in the other. By this arrangement the brain, securely 
placed, and protected from accidents by its interior location, is, 
notwithstanding, placed in direct relationship with exterior 
agents, and receives, as it were, their immediate impressions. In 
this example of the senses we have presented a series of pheno- 
mena corresponding exactly with those constituting the sympa- 
thies — an action excited in one organ transmitted to and reiterated 
in another. 

Illustrations of a yet stronger character are furnished by the phe- 
nomenaofthe nervous apparatus, exemplifying in a more vivid light 
the character and mode of production of the sympathies. It may be 
alleged, of the instances of the external senses, that the external and 
internal organs of the apparatus of the senses are so nearly similar 
they may be almost regarded as one organ — the external organ be- 
ing an extension of the cerebral organ to the external surface — and, 
consequently, in the phenomena of the senses there are in reality 
but one organ, one impression, and one action. But we are pre- 
sented with other series of phenomena connected with the ner- 
vous system to which this objection is not applicable. A mental 
impression, an idea, the excitation of a moral emotion, excites or 
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modifies the movements of the capillary circulation, or disturbs 
the regular function of some important organ. The deep suffusion 
of the mantling blood in the face and neck of a modest female, 
the eloquent language of the unuttered thought, is a striking ex- 
emplification of the influence of cerebral excitement over the ca- 
pillary circulation. The effects of the passions on the heart, so 
frequently disturbed in its mode of action by moral emotions; 
the disorders of the biliary secretion, and derangement of the di- 
gestive action of the stomach, induced by profound mental ope- 
rations, are strong evidences of the transport of impressions by 
the nervous system. A still more impressive example is found in 
the erotic ideas, in dreams, so stimulating the genital organs as 
to provoke in them the actual sensations of the venereal act, and 
the ejaculation of the seminal liquor. 

In these examples is manifested an excitement transmitted by 
nervous communication from one organ, in which it is developed, 
to another organ to which it is transported, and to which it is 
imparted. It may, then, be regarded as a positive fact, that the 
nervous tissue possesses, as a functional capacity, the power of 
transmission — a species of radiation — by the action of which an 
impression, a stimulation, a mode of activity, imparted to a tissue 
or organ, is communicated to distant organs or tissues. By this 
process an equalization of force and activity, according to the pro- 
perties of the tissues, is maintained, and a community of impres- 
sion and action is established, in the complex mechanism and dis- 
similar structures of the animal organism, creating in it the beau- 
tiful cooperation, harmony, and order, necessary for the perform- 
ance of its multiplied functions, and its preservation against so 
many aggressive causes incessantly threatening its healthful ex- 
istence. 

The power of transmission is common to all the nervous appa- 
ratus, and is the means connecting its different portions. But, for 
the transmission of the excitement of the organic actions, a spe- 
cific nervous apparatus is provided — it is the ganglionic system, 
or the sympathetic — the nervous system of the viscera and or- 
ganic life. By the arrangement and distribution of this system, 
a nervous apparatus is provided, independent of, yet most inti- 
mately connected with the cerebro-spinal nervous system. It is 
endowed with the same force, nervous activity, fluid, or what- 
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ever name it may be known by. It possesses an analogous 
mechanism; nervous organs or centres — the ganglia — nervous 
cords of communication or of transmission, and receptive ex- 
pansions in the viscera. Its actions and influences are in a similar 
mode — impressions received, excitement of nervous activity, and 
transmission of excitement — and it exercises a controlling and 
governing influence over all the splanchnic viscera, to which it 
is distributed, similar to that exerted by the cerebro-spinal appa- 
ratus over the organs of locomotion, expression, sensation, the 
intellectual and moral faculties. 

It was announced precedently,* that in the cerebro-spinal appa- 
ratus of the functions of relation, a central point exists, located 
in the medulla oblongata. To this point all the nerves of this 
apparatus are directed, towards it are transmitted all the impres- 
sions received by their expansions, or are excitod in the cerebral 
structure, and from it are reflected again as from a radiating 
focus, the movements of nervous stimulation excited in the va- 
rious organs, with which it has relation. 

A similar central point appears to exist in the ganglionic ap- 
paratus, or organic nervous system. This centre is the semi- 
lunar ganglia and solar plexus, seated in the dorsal portion of 
the epigastric region, and distributing nerves to the stomach, 
liver, spleen, small and large intestines, kidneys, spermatic ves- 
sels, and diaphragm. All the impressions which reach the in- 
ternal surfaces, all the excitations developed in them, and any 
of the viscera, are transmitted to this centre, are repeated in it, 
and reflected into the other viscera with which it is in communi- 
cation. This centralization and redistribution of impressions and 
actions, place the viscera in the closest relations with each other, 
make the impressions and modifications of action induced in one, 
common to many, and constitute the ganglionic apparatus the 
material organ of the sympathies, of which the semilunar gan- 
glia and solar plexus, as possessing the most extensive connexions, 
are the principal, central, or governing portion. 

The existence of this centre of visceral impressions and ac- 
tions has been recognised, though not properly comprehended, 
from remote periods, and has given origin to various hypotheses 

* Page 33. 
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connected with it. The ruling power archseus placed in the 
stomach, the phrenic, the epigastric centre, the diaphragmatic 
influence, and abdominal brain, which have formed the basis 
of different theories, are evidences that observing and reflecting 
physicians have always been fully impressed with the fact, that 
the internal sensations, and visceral disturbances, were to be re- 
ferred to the superior region of the abdomen as to a central point. 

Two principal centres are thus perceived to exist in the ner- 
vous system, one attached to each apparatus — cercbro-spinal 
and ganglionic. We say principal, for they are not the sole and 
exclusive centres. Each cerebral organ of the apparatus of rela- 
tion is a centre for the functional impressions and actions specific 
for that organ and its function ; it is the terminating point of the 
nerves which communicate with it, the recipient of the impres- 
sions they convey, and the exciter of specific nervous stimula- 
tion. Each ganglion of the sympathetic is a similar centre, the 
recipient of specific impressions, and the exciter of specific ac- 
tions in particular organs. But the medulla oblongata, the in- 
termediate point in the apparatus of relation, on which is con- 
centrated all the movements of impressions from the exterior to 
the internal cerebral centres, and from these again to the. peri- 
phery; and the semilunar ganglia and solar plexus in the ganglio- 
nic or organic nervous apparatus, from their greater development 
and more extended connexions, become each, in its particular 
apparatus, a predominant centre, controlling the actions of all 
the others, and necessary to their existence. 

The two important centres which have been indicated as exist- 
ing in the nervous system, are immediately connected to each 
other, and by this connexion, the two apparatus are placed in 
communication, and direct relations established between them. 
This communication is accomplished by the eighth pair, par va- 
gunvor pneumogastric. Arising from the medulla oblongata, 
it sends branches to the ganglia of the neck and thorax, but is 
principally expended in anastomoses with the solar plexus and 
semilunar ganglia; so that it may be either described as proceed- 
ing from these ganglia and terminating in the medulla oblongata, 
or arising from this last it terminates in the ganglia. 

The communication formed by the par vagum or pneumo- 
gastric, between the centres— the medulla oblongata and semi- 
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lunar ganglia— establishes the intimate relation and immediate 
connexion uniting the two apparatus of the nervous organs — the 
cerebro-spinal and ganglionic or organic. By this connexion im- 
pressions are mutually reflected from the one apparatus into the 
other; and consequently the impressions of the viscera, especially 
those of the abdomen, which have no direct communication with 
the brain, reach that organ, while those viscera experience them- 
selves modifications from the influence of cerebral excitement. It 
is this circumstance that causes the intellectual and moral faculties 
to be affected so constantly in their exercise by the conditions of 
the digestive and generative organs, which occasions so many dis- 
orders of the locomotive apparatus to emanate from the same 
viscera, and which produces again in the functions of these vis- 
cera frequent disturbances, resulting from the commotions of the 
passions, powerful intellectual excitement or vivid impressions 
striking on the senses. In most instances, it is in the epigastrium, 
the region of the ganglionic centre, that is perceived a profound 
sensation, a sentiment of difficulty, often a feeling of pain, con- 
striction, and sometimes of heat, preceding or accompanying 
cerebral disturbances; and every one is familiar with the exist- 
ence of similar sensations in the same location, caused by the 
passions, by emotions of the mind, by particular ideas, or pain- 
ful and disagreeable impressions on the senses. 

The centre of the ganglionic or organic nervous apparatus, 
and the principal medium of communication with the nervous 
apparatus of relation being placed in the epigastric region, gives 
to the viscera which occupy it, and are in intimate union with 
that centre, the preponderating influence they are known to pos- 
sess in the economy. The effect of concussion on this centre, 
suspending or annihilating its activity and power, similar to 
concussion acting on the brain, is the cause of the frequently 
fatal consequences of blows on the epigastrium. It is not the 
stomach which suffers, or a lesion of 'hat organ which is destruc- 
tive, but the semilunar ganglia and solar plexus, organs whose 
functions are so essential in the economy, have their powers 
suddenly destroyed, and are the immediate cause of death. 

By the arrangement of the nervous system into two separate 
divisions with distinct centres, especial advantages are obtained. 
The cerebro-spinal apparatus, executing the functions of relation, 
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connects the animal organism with exterior objects and influences. 
The ganglionic apparatus unites the whole of the viscera, pro- 
duces co-operation in their organic or nutritive actions, an equa- 
lization of their forces, and a concurrence of their functional 
operations in the maintenance and preservation of the animal 
economy. Without this arrangement of the nervous system, 
the viscera must have remained isolated, as in the inferior orga- 
nizations of animals and vegetables, when, from the high degree 
of sensibility and irritability necessary to their offices, they would 
have been exposed incessantly to destruction from aggressive 
impressions, from which they could not have been rescued; or, 
had their combination been made to depend on the cerebro-spinal 
apparatus, they would have been liable to continual disturbances 
of their functions, from the influences of exterior impressions on 
the senses, the operations of the intellectual faculties, and the 
excitements of the passions. The connexion of the viscera in 
their nutritive or organic actions, being thus traced to the gan- 
glionic nervous apparatus, it is that structure we must regard as 
the material organ of the sympathies. 

III. In this review, having ascertained, 1st, that the known 
operations of the nervous system are alone capable of solving the 
phenomena of sympathy; and 2d, that they are especially the 
attribute of the ganglionic apparatus, we are now led to examine 
in a more particular manner, in what sympathy consists — what 
is the kind of action that gives existence to its phenomena. 

At the threshold of this inquiry, we are met by an obstacle 
presenting a formidable impediment in the way of our research, 
and which materially embarrasses the attempt to attain positive 
results. We know not the nature of the power, principle, or 
agent, whose activity is productive of the phenomena of the ner- 
vous system. Various hypotheses have been assumed, expla- 
natory of the problem. Vibration of nervous cords, nervous 
ether or gas, an imponderable nervous fluid, galvanic or electric 
agencies, have been proposed as the material means of producing 
the phenomena manifested in nervous structure. Of these it may 
be said — they are at best conjectures, and by their adoption we 
are not essentially aided in our investigations, or enabled to offer 
conclusions of a convincing character. By confining, however, 
examinations to the positive phenomena verifiable by observa- 
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tion, serious errors may be avoided, and results of a general and 
practical character be attained. 

In the preceding section it was established, that the transmis- 
sion of a modo. of action is a recognised power of the nervous 
tissue. An action excited in the nervous expansions, is trans- 
mitted by the nerves to the central cerebral organs, and is re- 
peated in them. This action, arising from the impression of 
external agents, is an excitement of the same order, in the same 
line, with pathological excitement, or irritation; for sensation is 
always produced by an irritation in a sensitive surface. When 
the neck of the bladder suffers from irritation, the sensation 
caused by a distended bladder, by the actual impression of the 
urine, is so acutely developed, as to call into constant action the 
instinctive efforts for the evacuation of that viscus. The same 
fact prevails in inflammation of the mucous tissue of the lower 
portion of the rectum, and hence the tenesmus or unceasing ef- 
forts for defecation, from the existence of the sense of that want. 

The external senses present similar phenomena. How many 
kinds and degrees of sensation proceed from irritations of the 
skin? Developed in the labyrinth, what various sounds and 
noises torment the sufferer; and when in the retina, he is annoyed 
with the sensation of vivid light. 

In these exemplifications, an irritation of a tissue causes the 
same kind of action and series of phenomena as an actual im- 
pression of an exterior agent. An irritation, or stimulation, the 
excitation of the organic actions, awakens the activity of the 
transmitting faculty of the nervous tissue, and is conveyed and re- 
peated in the nervous centres, disturbing their mode of existence, 
and consequently, through them is reflected into other organs or 
tissues, with which those centres are in communication. This 
fact is displayed in the convulsions, which may be induced in 
highly sensitive individuals, by excessive tickling. A mechanical 
irritation is exercised on the skin, a lively sensation is awaken- 
ed, the internal central organs of sensation are actively excited, 
violently perturbated; the disturbance extends into the organs of 
locomotion, is thrown into the thoracic and abdominal ganglia, 
whence proceed the violent instinctive and irrepressible muscular 
exertions, the painful visceral sensations of the chest and prsecor- 
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dia the convulsions, spasms, and death, even which may ensue 
from this cause. 

The production of convulsions and spasm, from worms in the 
intestines, and indigestible food in the stomach, whose chief 
mode of action can be no other than an irritation excited me- 
chanically in the intestinal and gastric mucous tissue, is a further 
illustration of the principle, and has already been noticed.* To 
the same purport may be cited the indomptable irritation of the 
locomotive nervous organs, causing tetanus, from splinters and 
other trifling injuries of this nature in the extremities, or mecha- 
nical irritants in the lower bowels. In these instances a local, 
and often in itself mere trivial irritation, is communicated to a 
remote organ, creates in it the same state of irritation, to the 
great disorder, and sometimes destruction of its functions. The 
only possible means of effecting this communication or translation 
of action from the primitive point of irritation to the organ se- 
condarily involved, are the nerves and their power of transmitting 
and causing the repetition of the same action — excitement, stimu- 
lation, irritation — in different tissues and organs. 

From the identity of nervous power, or activity, we may 
safely form the induction from these open facts and well estab- 
lished data, that phenomena perfectly analogous prevail in the 
ganglionic apparatus of the nervous system. An irritation ex- 
cited in the tissues of an organ, embraced in the domain of the 
ganglionic apparatus, will be communicated to the centre with 
which it is in connexion, will be reproduced in that centre, will 
occasion in it the exaggeration or perversion of its forces and 
functions appertaining to that state, and will be thence necessarily 
continued, transmitted, or reflected into the other organs with 
which it is placed in communication, and receive stimulations 
from it, establishing in them the same state, and corresponding 
disorder of their functional actions. 

The organs of the economy are maintained in action by the 
stimulation of agents endowed with active forces to which they 
respond. These agents are internal or organic, generated in the 
economy itself, as well as external. Nervous activity is one of 

* Page 34. 
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the most prompt, energetic, and diffusive of the internal or or- 
ganic stimulants. Its movements have a velocity inconceivable 
by the mind, and too rapid for our perceptions. This force is 
the property of the nervous structure, and varies in its intensity 
or quantity; increasing or diminishing, according to the varying 
state of that structure, modified by the activeness of its organic 
actions. Each portion of the nervous structure possesses its 
own activity, which is produced or evolved in itself— is attached 
to its own condition. Sensibility is not the same in every por- 
tion of the nervous tissue. It is more acute in one part than in 
another; it declines in one organ from prolonged exercise, while 
it continues in an active condition in other organs. It ceases to 
be manifested in any portion of the nervous structure when the 
organic actions are arrested by a deprivation of its circulating 
fluid, or by the ingress into it of black or oxygenated blood. Ner- 
vous activity or force being thus dependent on the state of the 
nervous structure, and its organic actions, whenever the tissues of 
an organ, rich in nervous structure, are stimulated into increased 
action, the movements of vitality are exalted in it, or irritation is 
established, and the nervous elements partake of this state; then 
the nervous activity of that organ is augmented or evolved, the or- 
gan is more sensitive, more irritable; nervous stimulation emanates 
from it with increased vigour,and is imparted to the nervous centre 
with which the organ isincommunication; and this centre again re- 
acts in a similar mode on other organs embraced in its connexions. 
Each organ in action is, in this manner, a point radiating stimu- 
lation to the other organs of the economy, and concurs directly 
as an excitant, independently of its functional actions, to the 
maintenance of the vital movements of the whole organism. A 
distribution and intercommunication of excitation amongst the 
organs of the economy is accomplished by this process, not 
unlike the distribution of heat amongst surrounding bodies, by 
the radiation of caloric, each organ emitting, radiating, and re- 
ceiving nervous stimulation, according to the quantity of its ner- 
vous elements, and the activity of their actions. 

In the natural state of the organism, the correlation and mutual 
play of the organs on each other, through the medium of the 
nervous system, and by the radiation of its ingenerated nervous 
activity, arc not characterized by features so striking, as to be 
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readily seized on and established. They nevertheless do exist, 
and are what is to be understood properly of the synergia of 
writers. In the pathological state, the evidences of this mode of 
connexion and influence are too apparent to be misunderstood. 
The pathological phenomena are, however, no more than an ex- 
aggeration of the physiological phenomena. When an organ, in 
a state of active irritation, or acute inflammation, acts on another 
and distant organ, affects it in the same manner, communicates 
its own condition, it is not that a connexion is established, which 
did not before prevail, or a mode of action and influence is brought 
into play which previously had no existence. The connexion 
was already there; the action and influence already had being; 
and, as from this natural or physiological connexion and influence, 
the organs harmonize and correspond to each other in health, so 
from the same cause, are they participants of the same condition 
in disease. It is from this natural, fixed connexion and influence, 
that an organ, pathologically excited, generating in itself by the 
nervous elements of its structure, an excess of nervous activity, 
becomes a morbid or pathological excitant to the other organs 
embraced in the range of its nervous circle; or with which it is 
in most intimate nervous connexion. 

When the organic actions of an organ, from the abstraction of 
its normal stimulants, excessive congestion of its tissues, or from 
any other cause, are enfeebled, or reduced in activeness or power, 
the production of its vital force, its irritability, its sensibility, its 
nervous activity, all depending on the organic actions for their 
production, decline; its vital phenomena, are diminished; it ceases 
to radiate its accustomed nervous stimulation or vibrations to the 
nervous centres, and thence into the organism; and a sedation, di- 
minution of the vital movements or the organic actions, an asthe- 
nia, follow as a necessary consequence, in the whole circle of or- 
gans in its connexion, and frequently in the whole organism. 
This may even reach an extent terminating in death. 

Instances of this last category of phenomena are presented in 
the rapid dissolution so frequently resulting from intense gastric 
and enteritic irritation and inflammation. The establishment of 
the disease is productive of extreme disorder in the heart, in the 
capillary circulation, in the respiratory organs, in the secretory 
apparatus, in the brain, in the nervous centres of sensibilitv and 
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locomotility, from the excessive morbid stimulation of the irri- 
tated and inflamed tissues, reflected through the ganglionic ap- 
paratus and its central organs, into the different organs of the 
economy. The intensity and numher of the secondary pheno- 
mena, correspond with the intensity and aggravation of the pri- 
mary gastric, and enteritic symptoms. These suddenly termi- 
nate, the tissues disorganized with the vehemence of their ac- 
tions, or oppressed with congestion, arc struck with death; their 
vital movements and activity stagnate, and they cease to be a 
centre radiating morbid stimulation or excitement, perturbative 
of the organic actions of the tissues and organs. Immediately 
the functions of the organs, which, as yet, were but sympatheti- 
cally disordered, in running down the scale of excitement, by 
the withdrawal of the disturbing stimulation, resume and preserve 
for a short period, their healthy or natural state. The patient 
rises from his bed, he feels the invigoration of returning health, 
he pronounces himself restored, he walks about, he converses 
with his relatives and friends in his usual spirits and state of 
mind, he takes to his books, writes letters, looks after his affairs. 
His recovery is considered certain, and regarded as almost mi- 
raculous. An inexperienced medical attendant may be deceived 
by the fallacious aspect of the case, and be led to the formation 
of a false prognostic. The delusion soon vanishes — a sentiment 
of inward failing is perceived, it rapidly becomes a feeling of 
extreme exhaustion, a fainting debility seizes on every organ, the 
surface is algid and pallid, a cold and clammy sweat breaks from 
every pore, the respiration is hurried and feeble, the mind wan- 
ders, the senses are obscured, the efforts of the muscles are tre- 
mulous and without force — life is escaping from every avenue, 
and where, but a few moments before, was the animation and 
brightness of hope, is now spread the darkness of despair. 

The speedy and entire change induced in the organism by the 
death of the stomach, does not proceed from its dependancy on 
the function of that organ. Life may be protracted a long period 
during its suspension, or with its complete deprivation. But with 
the cessation of its organic actions, or vital movements, terminates 
the production of its sum of vital activity and stimulation en- 
gendered by the organic actions. A positive loss, an immediate 
and direct abstraction of vital stimulation is sustained, the ener- 
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vating and sedative influence of which, from the ganglionic cen- 
tre that is first assailed, is soon extended from organ to organ, 
augmenting with a progressive ratio, until the whole economy 
sinks under its fatal depression. 

The sedation or asthenia of an organ, that is, the direct or in- 
direct enervation of the organic actions, is imparted as well as 
stimulation or excitement, to other and remote organs, through 
the connexion established by the nervous apparatus, and is thus 
an operation of sympathy, together with its opposite condition — 
irritation. To this circumstance it is that a sedative treatment 
directed to organs elevated in the rank of the sympathies, can 
be brought to bear its influence on the whole organism. 

The connexion and influences of the organs on each other, 
constituting sympathy, exist in health as in disease, though not 
as perceptible by clearly-marked phenomena. From this cause 
the fact has been overlooked, and the term sympathy is generally 
used as expressive of the phenomena, provoked by a pathological 
state. It does not, however, differ from the established relations 
of the organs — and sympathy is nothing more than the natural 
relations, connexions, and influences of the organs, acting or sus- 
taining and exciting each other, more decidedly pronounced and 
positively characterized than in health. 

IV. In the foregoing investigation it has been attempted to 
reach definitive views, 1st, of the proper phenomena of sympathy; 
2d, of the material organ or apparatus of sympathy; and 3d, of 
the nature of sympathy, or the kind of action in which it con- 
sists. It now remains to inquire into the utility of sympathy — to 
ascertain the cui bono, the wherefore, for which it is instituted, 
and the advantages it offers to the economy. Viewed at first 
superficially, and seen only as propagating disease from organ to 
organ, it might be regarded as an injurious rather than a salutary 
provision, from which it would have been a beneficial arrange- 
ment for the organism to have been exempted. But thoroughly 
understood and justly appreciated, sympathy will be recognized 
as an operation of preservative tendency, in the highest degree 
salutary, and forming the base of all the recuperatory actions of 
the economy — the natural methods of cure and restoration. It 
is the master-key of many leading pathological phenomena, the 
true character of which, it is conceived, cannot be correctly com- 
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prehended without the aid of a sound and just doctrine of sym- 
pathy. 

I he organs, whose functions are the means of existence, being 
composed of tissues endowed with a high degree of irritability — 
of vital activity — are, consequently, susceptible of numerous im- 
pressions, are acted on by an immense variety of agents, with 
which they are brought into relation, possessing active forces 
and perturbating properties. The organic actions, or vital 
movements of the tissues, are thus subject to be directly dis- 
turbed in their natural order, in a violent manner, and by means 
it is not possible to guard against, or controul. The functions 
of the organs themselves, dependent on the organic actions of the 
tissues, when pushed to excess, as they so frequently are by man 
in a civilized state, are additional causes of constant disorder in 
the play of the organic actions. 

But the organic actions, or vital movements, formative of the 
tissues, and consisting in the play of the organic affinities, acting 
on the organic elements, are called into existence, and are main- 
tained by the unceasing impressions or incitements of exterior 
agents, named stimuli or excitants. They are an excitation. 
The most common deviation or modification of these actions, is 
their vitious augmentation, their exasperation, by the operation 
of too powerful agents, tending, by the profound modification im- 
pressed on the combinations of the organic elements, to the dis- 
organization or alteration of the tissues. To this state or aggre- 
gation of phenomena, is given the name of irritation, and they 
are always to be regarded as implied by this term. 

But the establishment of irritation, in a manner inexplicable 
from our ignorance of the motive powers of the sanguine fluid in 
the capillar}' and intertextular angeial tissue, gives a direction of 
the fluids contained in it, concentering them from all the tissues 
and organs to the tissue or organ in which that condition has 
been developed. 

When this movement is continued, and is not arrested, the 
sanguine fluid accumulates in the irritated tissue, acquires an ex- 
cess beyond the proportion natural to its structure or organiza- 
tion; its properties are profoundly affected, and its functions are 
equally implicated — they deteriorate, are suspended, or are de- 
stroyed. Congestion is then formed, which is excessive aeca- 
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mulation of the sanguine fluid element, creating hemostasis, or 
stagnation of the blood. 

The opposite condition prevails in the organs remote from the 
seat of the irritative movements. They are robbed of the pro- 
portion of sanguine element necessary to their healthful consti- 
tution, an exhaustion, a debilitation, a sedation of their vital 
activity ensues — hemostasis from deficient power is induced, and 
the functions either languish in extreme feebleness, or are entirely 
annulled. 

This condition often occurs, and frequently with a frightful 
and incontrollable rapidity, when highly vital organs, rich in 
the capillary angeial tissue, and abounding with the sanguine 
element, are assailed with violently perturbating impressions. 
This is the constant tendency, the disposition of the irritative 
and inflammatory affections of the abdominal viscera, occasion- 
ally of those of the thorax, and sometimes of the brain. It ex- 
ists in the onset of all febrile diseases; it is especially marked in 
these affections when prevailing in southern and tropical cli- 
mates; it is the peculiar character of malignant intermittents, of 
spasmodic cholera, of calculous nephritis, and is a predominant 
element in ataxic fevers. 

The continued progression of this movement, the prolonga- 
tion of the series of phenomena attending on and awakened 
by acute internal irritations, if not arrested, would, in all in- 
stances, prove imminently threatening of fatal congestions, and 
equally fatal exhaustion. But this result is prevented by the es- 
tablishment of reaction, as it is termed. Let us then ascertain 
what are the phenomena of reaction, and the manner in which 
it is produced, that the term may possess a positive value, and 
be employed with a definite meaning. 

In reaction the movement of concentration and centralization 
characteristics of the preceding, or the forming period of irrita- 
tion, is arrested, and is replaced by a movement of diffusion and 
expansion — a centrifugal opposes, and subdues a centripetal ac- 
tion. The series of phenomena is reversed ; a new series is sub- 
stituted. The tissues and organs which manifested the most pro- 
found asthenic exhaustion, with the loss of their functional ope- 
rations, exhibit reviving power and activity, they momentarily 
reassume their natural state, rapidly transcend it, acquire force 
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and energy, and finally rush into the perturbation, disorder, and 
derangement of morbid excitement. The organs which were op- 
pressed with the congested load of fluids that had been precipitated 
on them by the first movement of concentration, are relieved ; the 
excess of the sanguine element that had overwhelmed them is re- 
abstracted and diffused — they are restored to calm, a more regular 
exercise of their functional duties ensues, and the whole organism 
reverts gradually, after repeated fluctuating movements, to a na- 
tural state. Reaction is thus a recuperative process, equalizing 
the forces of the organs, and reestablishing the balance of the 
organic actions, and the equilibrium of the capillary circulation 
when overthrown. 

The phenomena of reaction are accomplished by an excite- 
ment developed in the organs, whose forces, actions, and circu- 
lation, had been enfeebled in the first instance under the influ- 
ence and concentrating movements of pathological irritation. 
This is the first of the perceptible phenomena in the series. Ex- 
citement — that is, the augmentation of vital activity and move- 
ments, cannot occur or be sustained without an increase of the 
sanguine fluids, one of the elements of the tissues, and an indis- 
pensable party to the act of excitement. Excitement being in- 
duced, a necessity is created for the presence of the sanguine 
fluid in the excited tissue — a species of affinity is developed be- 
tween the solid element and the fluid element, which retains the 
latter, resists its abstraction, extends its influence abroad, as the 
excitement is augmented, and attracts or demands the fluid ele- 
ment of all the other organs. The seat of every irritation is al- 
ways, therefore, a centre of adfluxion for the fluid, or moveable 
element of the organism, whose circle possesses a radius pro- 
portioned to the intensity of the irritation, the rank or influence 
of the tissue in the organism, and its role in the sympathies. 
But excitement is always the result of a stimulant or exciting 
agent, whose power is brought to act on a structure endowed 
with vital activity. In natural or ^physiological reaction, the sti- 
mulant force not being derived from any external source, must 
proceed from the organism itself, and as no organ can obtain its 
exciting force within itself, the excitement induced is the propa- 
gation, the extension of the stimulation, by sympathy, in the 
mode precedingly indicated, resulting from the primitive irrita- 
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tion already established. Reaction is therefore the sympathetic 
propagation and secondary repetition of an original irritation de- 
veloped in a tissue or organ remote from that primitively affected, 
whence results the production of forces, and establishment of 
movements, having a therapeutic operation, and recuperative 
tendency, directly opposing, resisting, and most commonly over- 
coming the forces and movements of a pathological character 
operative of a disorganizing process, and possessing a fatal ten- 
dency. 

Reaction is thus seen to be an effect accomplished always by 
sympathy, and it is for the purpose of instituting this great, pro- 
tective, and recuperative process of the economy which inter- 
poses its preserving agency in so many threatening dangers, that 
the sympathetic connexion of the organs through the ganglionic 
apparatus has been provided. 

When reaction is diffusive, when the sympathetic irritations 
are spread over an extended surface, when they have seized on 
a number of organs, and the vital activity and movements of 
the tissues are carried beyond the natural type or normal grade, 
the circulation having its velocity considerably increased, and 
the animal temperature being elevated above its standard, the 
phenomena then exist, to which is applied the \erm fever. We 
thus obtain the positive import of this term, and the character of 
the phenomena it indicates, the more precise nature of which 
was pointed out under the section treating of the animal tem- 
perature. Fever, and reaction in excess, are precisely the same; 
they are both effects; they are properly symptoms rather than 
disease; they are sanitive and salutary in design; they are the 
evidences of power and force which admit of remedial and cura- 
tive operations; and they are in themselves the recuperative pro- 
cesses of the economy in action instituted for its preservation. 

In arriving at a knowledge of fever by the way of analysis, 
the proper phenomena to which the term alone is applicable, and 
to which it should be restricte # d, are easily appreciable, and can 
receive a positive determination. This problem has continued 
unsolved to the present period, has been the most disquieting 
question of the science, and has heretofore defied the attempts, 
even of the most gifted, to give it permanent form, or settle it 
on an established base. This difficulty has proceeded from aeon- 
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crete having been mistaken for a simple phenomenon, from fusing 
into a common mass effects and causes, and then studying them 
in this collective state, when* according to the accidental mode 
in which they happened to be regarded, they presented a differ- 
ent aspect to each observer. 

lhe adoption of the analytic method corrects this error, sepa- 
rates each phenomenon of the aggregate, and assigns to it the 
exact location it occupies in the series. Its proper nature, and 
its just value, are then ascertained, and the influence it should 
possess in the arrangement of a system of treatment is clearly 
discerned, and taken at its correct estimate. 

In all the disquisitions on fever, two things entirely dissimilar 
have been constantly confounded — the primordial affection, and 
its consequences or effects— the root and the branches— the dis- 
ease and its symptoms. The last striking the senses are imme- 
diately perceived, make the strongest impression, and often oc- 
cupy exclusively attention. Symptoms are but the outward signs 
of disease, are its language, and to be perfectly understood, and 
acted on intelligibly, must be converted into their positive mean- 
ing. This can alone be accomplished by the means of analytical 
anatomy and physiology, natural and pathological — that is, a 
thorough knowledge of the elements, the structures or tissues, 
the organs and apparatus of the animal organism, with the pecu- 
liar properties, characters, phenomena, and functions of each. 
Until the cultivation of anatomical and physiological science 
took this direction, and this knowledge was developed, it was 
not possible always to comprehend the meaning of symptoms, 
or to discriminate symptoms from disease. This was peculiarly 
the case with fever. It was recognised without difficulty as a 
symptom of the inflammation of certain organs, though the mode 
of its production could not be understood. But it also existed 
when, from imperfectness of knowledge, the absolute ignorance 
of general or analytic anatomy and physiology, it was impossi- 
ble to recognise or ascertain either an inflammation or any other 
material affection of tissues and particular organs. It is not then 
surprising that fever should have been regarded as of a most 
mysterious and almost incomprehensible nature, whose obscurity 
embarrassed the profoundest intellects to penetrate, and defied 
the ordinary modes of investigation. There was nothing positive 
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to rest upon. Beyond the mere fact of the obvious general dis- 
order of the functions, the remainder was a void, which the 
imagination attempted to fill up. in the absence of the proper 
materials, no substantial doctrine could be formed. Truth could 
be elicited only by a happy inspiration, which, in science, never 
does more than to present mere glimpses, useless for any practical 
purposes. For the greater part, the professed treatises on fever, have 
heen works of imagination, composed in the style of romance — 
fancy sketches — or are profound metaphysical abstractions, filled 
with subtleties, and hypothetical reasonings. So accustomed are 
the medical public to see fever treated in this mode, and to re- 
gard it in the light of a mysterious operation of the economy, 
that few will be disposed to admit, from their mere simplicity and 
singleness, the principles for a doctrine of fever, at which we 
have arrived, from a decomposition of the phenomena included 
in this term, by the way of analysis. 

From these principles the term fever acquires a definite mean- 
ing, and is significant of positive phenomena to which it is re- 
stricted. It ceases to he a concrete, in which it is attempted 
to combine together and form an abstraction of all the pheno- 
mena resulting from the complicated disorders occasioned by the 
affections of the various organs in the diseases called fevers. On 
the contrary, fever is but a part of the phenomena attending on 
those diseases, most generally present, but, as every practitioner 
of experience must know, often does not occur. Fever cannot 
exist without reaction — it is reaction carried to excess and ob- 
taining a certain permanency, or the radiation of a primitive ir- 
ritation, exciting at the same time the heart, and the organic ac- 
tions of various tissues and organs, increasing the velocity of the 
circulation, and augmenting the animal temperature. Fever is, 
consequently, an effect or symptom, similar to reaction, and, 
like reaction, is salutary in intention, and relevant in operation. 
It is a common phenomenon, which may attend on the irrita- 
tions of any tissue or organ capable of awakening the pheno- 
mena of sympathy. 

In treating of the diseases designated as fevers, this common 
symptom, which, from being the phenomenon the most obvious 
and easily seized on, has usurped the chief consideration, and 
imparted its name to the whole class, should be carefully sepa- 
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rated and distinguished from its cause, the primitive affection 
or irritation of an internal organ or tissue. This last, the radix 
of all the mischief, veiled from the sight, is too generally over- 
looked, or when recognised, its nature and influence are too fre- 
quently misunderstood. In the practical management of these 
diseases, this discrimination and just appreciation of the differ- 
ent phenomena they manifest, cannot be too highly estimated, 
and, it is to be apprehended, a neglect of them has too often led 
to unhappy issues. To attempt the sudden and violent suppres- 
sion and extinction of the symptom fever, or reaction running 
to excess, by extreme exhausting evacuations, is an unsafe prac- 
tice. It is opposing and defeating a recuperative operation, the 
most efficient that can be accomplished, and instituted for the ex- 
press purpose of protecting the organism against the consequences 
of this very condition: fever is a provision of nature for the safe- 
ty of the economy. Similar to the recuperative processes, secre- 
tion, effusions, haemorrhage, fever may err from its excess, or the 
reactive irritation may assume an unsafe direction. The object 
of the treatment of this phenomenon or symptom should, there- 
fore,be merely to limit its energy,to restrain it within due bounds, 
and to govern its course, but not to extinguish it utterly. Should 
the blow aimed at this mere secondary effect, or the symptom fe- 
ver fail to eradicate the primitive irritation, which seldom can be 
accomplished except in light cases attended with little danger, or, 
in its commencement in highly vascular organs, as the lungs and 
brain, the organism is prostrated, the unaffected tissues and or- 
gans are enfeebled, and thereby incapacitated, from interposing 
their protective agency, by the destruction of the power neces- 
sary to the action of sympathy, or the radiation of irritative ac- 
tions, and, consequently, the affected tissues and organs aban- 
doned to themselves, their vital activity and energy oppressed, 
they offer but little ability for resistance, possess but a faint ca- 
pacity of restoration, and most commonly succumb in the un- 
equal contest. The patient, when this condition has been in- 
duced by this intemperate treatment, is placed in the worst pos- 
sible situation. He is in the same state with one in whom reac- 
tion has never taken place; with this additional disadvantage, 
that the exhaustion and debilitation induced in the economy dis- 
qualifies the organs from executing the process of reaction. 

77 
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The impression or irritation developed by morbific agents is 
often so violent as to prostrate the vital forces and activity of the 
tissues, and to depress their organic actions to the lowest ebb, 
by the extent and intensity of the congestion suddenly induced. 
The sympathetic relations or connexions of the organs are then 
broken up, are overwhelmed or destroyed. Sympathy is para- 
lyzed or extinct: radiation of the irritative impression and ac- 
tion cannot occur, or is effected with extreme difficulty and tar- 
diness. The organism is threatened with rapid destruction from 
two opposite causes — the death of the tissues, the field of the 
morbific impression, caused by the extreme depression of their or- 
ganicactions, crushed beneath the load of congestion; and the cessa- 
tion of the organic actions of the unirritated tissues, enfeebled, de- 
bilitated, asthenic, from the exhaustion of their sanguine element. 

This violent suppression of the sympathetic actions, this dis- 
ruption of the relations and communication between the organs, 
destroying the unity of the organism, is a result either of the 
exceeding energy of the morbific agent and violence of its im- 
pression, or of a constitutional or accidental derangement in the 
harmony of the relations and connexions of the organs — some 
one tissue or organ having acquired an unnatural development 
or activity, conferring on it an ascendancy over all the others. 
The two causes may be co-operative at the same time, when the 
destruction of the organism is wrought with a fearful rapidity. 

The last cause existing in individuals labouring under chronic 
inflammations, in those of intemperate habits, in those who lead 
irregular lives, who are subjected to the privations, the expo- 
sures, the hardships of poverty and wretchedness, who dwell in 
confined, damp, and filthy habitations and localities, exposed 
constantly to insalubrious exhalations and unwholesome impres- 
sions — it is those individuals who most frequently present this 
condition of sympathy, who manifest this array of phenomena, 
and who succumb beneath the blow with scarce an effort to re- 
sist it, the assured, the selected victims of every epidemic 
disease. 

This condition of sympathy, its paralyzed state, its incapacity 
to radiate and diffuse a local irritation, and excite reaction, is the 
important, the essential character of malignant intermit tents, 
especially of the algid form, known in the southern states as cold 
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plague; it is the peculiar feature of the epidemic or spasmodic 
cholera, now devastating the lower orders of society in Europe, 
and a visitation of which may be looked for in this country in 
its progress round the globe. 

From the foregoing principles, the treatment of the diseases 
named fevers, before they become complicated by vitiation of 
the nutritive sanguine fluid from the suspension or perversion of 
the functions, which introduces new considerations, may be em- 
braced in the following propositions: — 

1st. To mitigate or abate the energy of reaction, or the fe- 
brile symptoms when threatening injurious consequences from 
excess. 

2d. To reduce the primitive and perturbative irritation by the 
means producing the most prompt and efficient sedation, directed, 
when practicable, to the tissue and organ the seat of this irri- 
tation. 

3d. T© protect, by topical and local treatment, vital organs 
from the secondary or radiated irritation — or to reduce and keep 
it within safe limits when it has occurred. 

4th. To impart a direction to the sympathetic or radiated ir- 
ritative actions, towards organs whose functions are not imme- 
diately vital, by developing in them artificial excitement and ir- 
ritation, and thus diverting the morbid irritation into safe 
channels. 

5th. To resort to the employment of evacuant irritants, ex- 
citants, stimulants, and tonics, when the intensity of the primi- 
tive irritation has declined, the sympathetic reaction is ener- 
vated, or has ceased, and the original irritation is converted into, 
or is about to become a local disease. By exciting and invigorating 
the actions and functions of the healthy tissues and organs, they 
are made to cure the original disease by the establishment of an 
artificial crisis, imitating a natural process of relief, or by dif- 
fusing and dispersing the enfeebled irritation throughout the 
economy, by a species of general metastasis or revulsion. This 
class of remedies, when their mode of operation is understood, 
and they are judiciously employed, is often the most efficient 
means for the cure of irritations and inflammations. In employ- 
ing them, it is proper to respect the tissue or organ the seat of 
the irritation, and to resort to those that possess no relationship 
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with it ; that do not act on, or but slightly affect it ; that may be 
introduced into the economy by another route, leaving it un- 
touched ; or that pass over, leaving it undisturbed to expend 
their force on some other tissue or organ. 

6th. To produce a diffused permanent tonic excitement and ge- 
neral invigoration of the organic actions, throughout the organism, 
by the employment of tonic remedies, especially cinchona, or 
its active principles ; or a diffused persistent pathological irrita- 
tion — as by arsenic — when a local irritation, reduced, but not 
extinguished by the sympathetic radiation, or febrile reaction, is 
re-exacerbated, or re-acquires its original intensity, at different 
intervals, productive of paroxysms, creating a fluctuating move- 
ment or raptus of the capillary sanguine fluid and forces of the 
tissues, or assumes an intermittent type. 

The diffused excitement of the organic actions by these agents 
causes in each tissue a demand for its own sum of sanguine fluid? 
always proportioned to the activity and energy of its vital move- 
ments. A therapeutic force is thus called into requisition in all the 
tissues, resisting the local pathological force developed in the irri- 
tated organ, and though it possesses in each a less intensity than 
that which is morbid, yet the whole sum of resistance presented by 
so many points throughout the organism, in the aggregate,is supe- 
rior. The movement of concentration or centralization cannot then 
occur, the first phenomenon in the series is prevented, and the 
paroxysm is defeated. Should the local pathological irritation be 
neglected, its symptoms be merely suppressed, while it is suf- 
fered to persist, on the subsidence of the artificial or therapeutic 
excitement, the irritation will be re-invigorated; the irritated tis- 
sue or organ will renew its morbid activity, will acquire its mor- 
bid ascendancy, subjecting all the others to its influence; and re- 
lapses continue to recur. 

7th. To awaken the vital activity, to produce a movement of 
expansion or radiation, the diffusion of irritation, or the excite- 
ment of febrile reaction, by the conjoint administration of diffu- 
sible stimuli and excitants internally, by capillary depletion, 
and, in some cases, general depletion, with the employment ex- 
ternally of all the exciting means that can be brought to act on 
the skin, as heat, frictions, rubefacients, vesicatories, cauteries, 
&c. when an internal irritation, from its intensity, or other 
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causes, remains concentrated on a tissue and organ, paralyzes or 
suppresses the sympathies, prostrates the connexions of the or- 
gans, and, by causing a centripetal movement of the capillary 
circulation and concentration of the sanguine fluid, is productive 
of a disorganizing congestion and fatal hemastasis, or stagnation 
of the blood. 

The foregoing propositions for the treatment of the class of 
diseases known as fevers, drawn from an analysis of their phe- 
nomena, are calculated to meet the indications presented by the 
phenomena of a dynamic character, independent of those arising 
from alterations and vitiations of the crasis or constitution of the 
blood, and of the secreted products. These are complications, 
most commonly effects, resulting from the action of the preceding 
phenomena, and which require entirely different considerations. 

V. To render complete the history of sympathy, it now re- 
mains to indicate the fixed general phenomena or general laws 
observed to prevail in the sympathies deduced from clinical facts 
and experience. 

1st. Sympathy is not a mere pathological phenomenon ; it is a 
physiological fact, exaggerated or developed in disease. 

2d. Individuals differ in the activity and number of their sym- 
pathies from their general or constitutional organization. Those 
in whom the nervous and vascular tissues are most developed 
and abounding, manifest the most active sympathies. Children 
and females, from this cause, have sympathies more acute than 
the aged and male sex. Individuals of the lymphatic tempera- 
ment, will perish from inflammations which are scarcely suspected, 
being masked by the inertia of their sympathies. 

3d. All the tissues and organs do not occupy the same line in 
the role of the sympathies. They manifest in this respect very 
great diversity. 

a. The tissues and organs, the most highly organized, the 
most vascular and richly endowed with nervous structure, and 
the most intimately connected with the ganglia, the centres of 
the ganglionic apparatus, are those most elevated in the sympa- 
thies. These circumstances impart the predominance possessed 
by the gastric tissues and digestive organs in the sympathetic 
connexions of the organism, which make them as it were the re- 
presentative of so many disorders, the source of such numerous 
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affections; and gives to the impressions of therapeutics agents 
exercised on them so extended and. profound an influence in mo- 
difying the organic actions of most of the tissues and organs. 

b. The irritability of a tissue or organ, whether natural or ac- 
quired, determines its rank in the sympathies. The organs the 
most irritable, are those most active in the sympathies. A feeble 
impression on an irritable tissue will excite very general dis- 
turbance through the activity of its sympathy ; very profound 
impressions on organs of a low degree of irritability, are scarcely 
felt beyond their local action. 

4th. Sympathy being the connexion influencing and modify- 
ing the state of the organic actions, or vital nutritive movements 
of the various tissues of the organism, accomplished always by 
nervous stimulation, whenever irritation is excited in any one 
tissue and has acquired a certain intensity, it is most generally 
extended to and repeated in other tissues and organs. If the ir- 
ritation possess a low intensity, or the subject is constitutionally 
from his organization inirritable, or it occurs in an organ of feeble 
irritability, sympathetic radiation does not occur, and sympa- 
thetic disorders do not announce the existence or the extent of 
the disease. 

5th. The sympathetic or radiated irritation corresponds, and is 
of the same character with the original irritation. Acute irrita- 
tion rarely fails to awaken the sympathies, to be radiated into 
remote tissues, and to excite secondary disturbances. Chronic 
irritation frequently does not cause any sympathetic disorder. 

This law governs the course, most generally, of irritative dis- 
eases. They possess a less duration in proportion to their inten- 
sity, the consequent sympathetic disorders induced, and the im- 
portance to the economy of the functions of the organs seconda- 
rily involved. Intense irritations speedily terminate either by 
metastasis, critical evacuations,ordisorganization and death. Chro- 
nic or feeble irritations are protracted in proportion to the qui- 
escence of the sympathies. When the mucous tissue of the sto- 
mach, in chronic diseases, becomes sympathetically irritated, its 
supremacy in the offices of the sympathies, from its immediate 
connexions with the great centre of the ganglionic apparatus, 
immediately gives an extension to the irritation or enhances its 
effects. The functions of the capillary tissue are disturbed, the 
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heart experiences its influence, and the phenomena of hectic fe- 
ver are developed. This result may occur independent of the 
co-operation of the gastric mucous tissue, but it is an uncommon 
occurrence. I cannot assert with confidence I have ever met 
with it. In the treatment of chronic inflammations, this fact is 
of great moment, for it enforces the precept of respecting the 
stomach and its functions, and of avoiding to torture and disturb 
it by the lavish employment of irritating medicines. 

6th. When remedial or medicinal means of an irritating charac- 
ter are employed, and whose operation depends on their absorp- 
tion and introduction into the organism, they should not be ap- 
plied, if possibly to be avoided, to an irritated surface. By aug- 
menting the irritation, they extend it more certainly through 
sympathy, into other tissues and organs; they produce effects 
counteracting the intention for which they are prescribed ; and 
often develope unexpected symptoms and produce complications 
of affections not anticipated. 

Opium administered by the stomach in gastric irritations ex- 
asperates most commonly the disease, and prevents, by the sympa- 
thetic radiation of the morbid irritation on the brain, its anodyne 
and calming influence on that organ. Quinia and other tonics, ex- 
hibited before the gastric irritation so frequent in autumnal inter- 
mittents has been subdued, fail to accomplish the cure so certainly 
effected when this state has been dissipated. They may mask the 
disease and strangle the paroxysm, but it is done by converting 
an intermittent or fluctuating irritation, tending to its own cure, 
into a fixed irritation and sub-inflammation, affecting not only 
the stomach but extended to the brain, or lungs, or liver, or spleen 
or other viscera. Antimonials and other emetics directed in 
nauseating doses as sudorifics, will be productive of convulsions, 
cerebral irritations, and apoplectic symptoms. Digitalis, by in- 
creasing gastric irritation, and thus stimulating the action of the 
heart through sympathy, quickens its contractions and the fre- 
quency of the pulse, when it is introduced into the stomach suf- 
fering under irritation. The sedative or depressing influence of 
the medicine over the central organ of the circulation is in this 
manner defeated. In all such cases, it is preferable to introduce 
these medicines by the endennic application, or by injection into 
the rectum. 
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7th. When a tissue or organ, which in its natural state appears 
scarcely to be included in the connexion of the sympathies, dis- 
playing little or no influence over the actions of other tissues and 
organs, nor affected by them in return, has irritation excited in 
it, with its augmented vitality, its increased irritability, arises a 
close sympathetic relation with the organism, by which it rivals 
in many instances, in this respect, the most important of the tis- 
sues and organs. 

This law is fruitful in its application to pathological and the- 
rapeutic phenomena, and enables us to understand many circum- 
stances belonging to these departments regarded as anomalous. 
The accidental sympathies, as they are denominated, are also 
explained by it. 

Many exemplifications might be adduced to illustrate the bear- 
ing of this proposition. The osseous, cartaliginous, and fibrous 
tissues, in their natural state, it is well known, from the low 
grade of their vitality, if they possess any share in the sympa- 
thies, occupy the last positions in the scale. Let, however, irri- 
tation be excited, let inflammation arise in them, their vitality is 
more active and elevated, the fluid and vital element predomi- 
nates over the solid and inert element, their irritability increases, 
and sensibility, of which they were previously destitute, is ac- 
quired. They are now active in the sympathies — they now ra- 
diate irritation through sympathy into other tissues and organs, 
disturbing their mode of being: the stomach, the brain, the heart 
are disordered in their functions, nutrition and secretion are af- 
fected — fever is developed. At the same time these tissues partici- 
pate in all the morbid derangements of other tissues, and immedi- 
ately respond to stimulation excited in distant organs. Patients 
suffering under acute inflammations of those tissues find a prompt 
aggravation of their sufferings, and worse condition of the dis- 
ease, to follow an indulgence in exciting food or drinks. An 
attention to regimen is indispensable to their comfort as well as 
recovery. Even acute urethritis, though occupying so small an 
extent of surface, and apparently so insignificant, has all its symp- 
toms rendered more severe from a single glass of wine or of al- 
coholic drinks, or the use of exciting condiments. 

The conservative action of issues proceeds from the operation 
_f this general law. By making a fixed point of irritation in the 
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skin, in chronic inflammations, a diverticulum of excitement is 
created, by which irritation is attracted from internal surfaces 
whose functions are of importance in the economy, a diversion 
is imparted to sympathetic radiation protecting organs of vital 
influence, and directing it on a surface where it is harmlessly 
expended. 

8th. Tissues and organs left in a state of chronic inflammation, 
or whose vital activity is heightened by the constant exercise of 
their functions, acquire a pre-eminence in the sympathetic con- 
nexions, and are the first to receive the radiation of irritation, 
and to suffer disorder of their functions from sympathy. 

Chronic inflammation existing in the stomach too feeble to 
awaken sympathetic disturbance in other organs, is aggravated 
by irritation in the lungs — as in phthisis, chronic pneumony, &c. 
or in other organs suffering under inflammatory irritation ; it then 
acquires the power to call the sympathies into action, extends 
the irritation to the heart, to the capillary tissues and glandular 
organs, and the phenomena of fever are produced. This is a 
common mode of the production of hectic fever, and if the 
mucous membrane of the stomach and intestines be preserved 
exempt from irritation in those affections by attention to appro- 
priate food and an abstinence from irritating remedies, patients 
will be conducted through the disease without a paroxysm of 
hectic fever being excited. I speak this from ample experience. 

Surgeons should be aware of this fact, and before the perform- 
ance of important operations they should examine well into the 
condition of the digestive apparatus, especially the stomach. The 
violent irritation of the operation is almost certain to be extended 
to the stomach, the organ of all others the most exalted in the 
sympathies, from its close connexion with the central ganglia 
and plexus of the ganglionic apparatus. Sympathetic fever is in 
this manner excited, and if the stomach be in a state of irritation 
at the time of the operation, it acquires an intensity which may 
become fatal. 

Individuals who are exposed to constant powerful cerebral ex- 
citement from exertion of the intellectual or moral faculties, 
whenever they are attacked with gastric irritation sufficient to 
excite a febrile movement, are certain to suffer from some cere- 
bral affection. Professional persons, especially lawyers, states 
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men, and the members of our legislative bodies, who participate 
actively in political discussions, all of whom are subject to high 
excitement of the passions and intellect, are the most liable to 
cerebral disorders, and manifest most frequently cerebral com- 
plications in their diseases. The brain in them is an organ 
constantly to be watched, and to be guarded in their affections 
from the effects of sympathetic radiation. 

In the periods of professional excitement they should be cau- 
tious of irritating the stomach by full meals or by stimulant food 
and drinks. An attack of cerebral inflammation or apoplexy 
may be an unexpected consequence, and to which so many dis- 
tinguished men of those professions have fallen victims. 

9th. Irritations attended with pain excite the sympathies with 
more rapidity and certainty than irritations of equal intensity 
unaccompanied with pain; but simple nervous pain, disordered 
sensation — neuralgia — has no influence in exciting the sympa- 
thies. Individuals will suffer excruciating neuralgic pains, both 
external and visceral — gastralgia, enteralgia, hepatalgia, &c. and 
for years, without experiencing the slightest sympathetic disor- 
ders or febrile movements. The neuralgic affections, especially 
the visceral neuralgias, are often confounded with inflammatory 
irritations, leading to erroneous views and misconceptions of doc- 
trines, and suggesting a treatment which invariably ends in de- 
feat, often aggravates the evil, and is sometimes exceedingly in- 
jurious in its results. 

This proposition indicates the impropriety, during the height 
ofacute inflammatory disorders,of employing remedies excitative 
at the same time of pain and irritation — as blisters, cauteries, &c. 

10th. The sympathetic irritation when it has not attained a 
degree of intensity equal to the original irritation, ceases on the 
subsidence of this last; but when it has acquired a force rivalling 
that which has given it origin, it often becomes permanent, and 
will continue after the irritation of the tissue or organ primitively 
affected has disappeared, or been subdued by remedial operations. 

The fact announced in this proposition, while it sustains the 
necessity of attacking by the most direct and appropriate means, 
the primordial irritation of the tissues, inculcates the propriety 
of not neglecting those that are of sympathetic or secondary 
origin. 
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11th. The sympathies of the different tissues and organs are 
reciprocal. Those that excite most frequently sympathetic irri- 
tation, which must readily radiate irritation when excited in 
them, are the tissues and organs in which irritation is the most 
easily and most frequently excited by sympathy, which assume 
with the greatest facility the irritation radiated from other 
sources. The stomach and the brain are the organs in this con- 
dition, and excite and receive the greatest number of sympa- 
thetic irritations. 

12th. Sympathetic irritation will be excited in the organs of 
the nervous apparatus of relation, disordering their functions and 
productive of serious diseases in them, by visceral irritation, es- 
pecially when seated in the digestive or genital organs, which 
has not excited a consciousness of its existence. 

In the apparatus of the voluntary motions, convulsions, cho- 
rea, epilepsy; in the apparatus of sensation, neuralgic pains; in 
the apparatus of the perceptive faculties, hallucinations, false 
ideas; in the apparatus of the intellectual and moral faculties, 
errors of combination, false judgments, disorders of the propen- 
sities and passions — mental alienation in its various modifications 
— very frequently are sympathetically provoked by irritation of a 
low grade or chronic character, seated in the digestive or genital 
organs, which has escaped observation, from the little suffering 
and disorder of function it has induced in its primitive location. 

The preceding embrace the principal, if not the whole of they 
laws or the general facts of sympathy. 

The study of the connexions of the organs, functional and sym- 
pathetic, is the complement of all physiological researches, and 
the fulfilment of pathological investigations. The more pro- 
foundly they are examined and the more clearly they are under- 
stood, with the greater facility will the production of morbid 
phenomena be comprehended, the mysteries that involve the pa- 
thological state be penetrated, and the perplexities proceeding 
from the complications and diversities of disease be unravelled. 
Let them never be forgotten by the practitioner when he stands 
by the bed-side of the sick. This knowledge is the rock on 
which he must build would he erect a system of treatment at 
once rational, safe, and efficient. \ 
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, changes of the, in the lungs, 420. 

, phenomena manifested by, in res- 
piration, 427. 

, influence of the properties of, on 

respiration, 450. 

Alcoholic liquors, 325. 

Aliment, or food, 316. 

-, diversity of, 319. 
- as a remedial agent, 321. 

Alimentary canal, gases of the, 364. 

Alkaline properties exhibited by mu- 
cus during inflammation, 94. 

Anaemia, 86. 

Analytical anatomy, 13. 

Anatomy, analytical, 13. 

■ , descriptive or special, 14. 

Aneurism, 499, 504. 

Animal matter, forms of, 12. 

fibres composed of globules, 



elements, principal 



16. 
■ organic 

forms of, 17. 

life, nervous system of, 31, 32. 

life, muscular system of, 74. 

temperature, 560. 

temperature,pathological states 



Animal temperature, morbid increase 
of, 567. 

temperature, diminution of, 



568. 



temperature, unequal distribu- 



tion of, 569. 
food, 319. 



Apoplexy, 38, 249, 510. 

' , pulmonary, 448. 

Apparatus, meaning of the word, 18. 

of the circulation, 21, 462. 

of digestion, 327. 

of respiration, 405. 



of absorption, 384. 

of secretion, 548. 



Arachnoid membrane, 245. 
Arteries, 21, 463. 

, tunics of the, 22. 



, internal membrane of the, in- 
flamed in certain fevers, 22, 498. 
— , internal membrane of the, 



suffers from the morbid effects of 
mercury, 22. 

, functions of the, 463. 

-, inflammation of the, 498. 



Arterial blood, 458. 
Articulations, 267. 
Asthenia or sedation, 602. 
Asthma, 510. 
Ataxic fevers, 570. 
Atrophy, 402, 529. 

of the muscles, 76. 

of the heart, 504. 



B. 

Baron on tubercles, 399, 541. 
Bauer on the structure of the muscular 
filament, 264. 

on the globules of the blood, 



460. 

Bayle on the cause of mental aliena- 
tion, 247. 

and Laennec on tubercles, 399, 



541. 



— on scirrhus and carcinoma, 



of the, 567. 



545. 
Begin on lymphatic irritation, 397. 
Beings, organized, essential characters 

of, 11. 
Bell, Charles, on the movements of 

the eyeball, 166. 
, Charles, on the functions of the 

gray matter of the brain, 198, 
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Bell, Charles, on the functions of the 
portio dura, 280. 

, Charles, on the nerves of respira- 
tion, 416. 

Bichat's classification of the systems, 18. 

's opinion of the ganglions, 36. 

's division of irritability, 107. 

— 's classification of the functions, 

125. 

— — on the capillary system, 473. 

on the seat of the moral facul- 
ties or passions, 192. 

on the contraction of the sto- 
mach, 350. 

on the mechanism of absorp- 
tion, 390. 

on lymphatic irritation, 395. 

Biliary secretion, morbid states of the, 
95. 

Bile, the liver and, 340. 

, its uses in digestion, 357. 

Blood, diseased states of the, 86. 

, putridity of the, 91. 

, concretions of the, 89. 

, phenomena manifested by the, 

in respiration, 431. 

, movements of the, 455. 

, the arterial, 458. 

, globules of the, 459. 

-, the, as affecting the circulation, 



494, 

Bones, of the, 267. 

— , pathological states of the, 273. 

Bonnet on the plurality of intellectual 
faculties, 206. 

Bouillaud's experiments on putridity 
of blood, 91. 

on the functions of the cere- 
bellum, 127, 200. 

Brain, the, 31. 

, elementary globules of the, 17. 

, different portions of the, 127. 

, the organ of intellectual and 

moral faculties, 188, 225. 

, the centre of perception, 135. 

, a double organ, 190. 

, functions of the gray matter of 

the, 198. 

Bretonneau, dipthenteric inflammation 
of, 60. 

, dothinenteritis of, 61, 335. 

Brodie on the secretions, 549. 

on animal heat, 565. 

Bronchi, the, 409. 

Bronchial mucous membrane, patholo- 
gical states of, 444. 

■ — tubes, dilatation of the, 447. 

Bronchitis, 445. 

Broussais' idea of the mechanism of 
sensation, 145. 



Broussais on the seat of the moral fa- 
culties, 225. 

on lymphatic irritation, 397. 

on tubercles, 399. 

on the action of the capilla- 
ries, 481. 

Brown, excitability of, 108. 

on the intellectual faculties, 205. 



Brunner, the glands of, 335. 
Bulimia, 372. 

C. 

Calorification, function of, 512. 
Caloric, general facts of, 562. 
Capillary system, 22, 466, 471. 
circulation, 23. 



Capillaries, as affecting pathologically 
the circulation, 506. 

— , on the action of the, 482. 



Carcinoma, scirrhus and, 545. 

Carus, 303. 

Catalepsy, 271. 

Cellular tissue, 19. . 

Centre of visceral impressions and ac- 
tions, 593. 

Cerebro-spinal system, 31. 

Cerebrum and cerebellum, their ar- 
rangement and structure, 194. 

Cerebellum, functions of the, 127, 199, 
200. 

Chill, 568. 

Cholera, the epidemic or spasmodic, 
611. 

Chronic inflammation of mucous mem- 
branes, anatomical characters of, 64. 
inflammation, from the use of 



alcoholic liquors, 325. 
Chylification, 356, 577. 

-, pathological condition of, 



379. 
Chyle, 358, 388. 

, morbid states of the, 84. 

Chymification, 349. 

, pathological condition 

of, 376. 
Chyme, 350. 
Circulation, 575. 

, disorders in the, from dis- 



ease of the heart, 443. 

, function of the, 455. 

, apparatus of the, 21, 462. 

— , forces accomplishing the, 



474. 

, pathological or abnormal 

state of the, 494. 

Climate, influence of, over the intel- 
lect, 220. 

Ccecum, the, 335. 

Coffee and tea, 327. 

Colon, the, 335. 
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Cold plague, 569. 
Coma, 249, 303. 
Concretions of the blood, 89. 
Condillac on the intellectual faculties, 

204. 
Congestion, 508, 511, 528, 603. 
Contractions of the muscles, 76. 
Contraction, muscular, on the seat of, 

262. 
Cookery, 320. 

Contiguity, sympathy of, 589. 
Convulsions of the musqles, 34, 76, 

271, 598. 
Cramp of the muscles, 76, 272. 
Crawford's theory of animal heat, 564. 
Cruor of the blood, effects of its excess 

or deficiency on the phenomena of 

inflammation, 87. 
Cruveilhier on tubercles, 541. 
Cryptx, inflammation of mucous, 61. 
Cullen's doctrine of irritability, 106. 
Customs, influence of, over the intel- 
lect, 220. 
Cutaneous system, 48. 
-■ system, composed of two 

secondary systems, 48. 

D. 

Defecation, 361. 

De Gorter's idea of irritability, 103. 

Delirium, 236. 

Dementia, 249. 

Dermoid tissue, morbid state of the se- 
cretions from, 93. 

Descriptive anatomy, 14. 

Destutt Tracy on the intellectual fa- 
culties, 205. 

Digestion, 315. 

, apparatus of, 327. 

, process of, 348. 

, fluids concerned in, 337. 

, state of, during sleep, 299. 

, facts in relation to the pro- 
cess of, 351. 

-, pathological conditons of, 



376. 
Dilatation of the heart, 504. 

. — of the bronchial tubes, 447. 

Dipthenteric inflammation of Breton- 

neau, 60. 
Disease from a morbid state of the 

fluids, 83. 
Diseases, paroxysmal, 509. 
Dothinenteritis of Bretonneau, 61, 335. 
Duodenum, the, 333. 
Dreams, sleep and, 296, 304. 
, sleep and, as connected with 

a pathological state, 306. 
Drinks, 322. 
, fermented, 323. 



Dropsy, 401. 

Dumas on the nature of muscular con- 
tractions, 264. 
Dumbness, 293. 
Dutrochet on capillary circulation, 23. 

on the nerves of plants, 311. 

on the mechanism of absorp- 



tion, 391. 
Dyspnoea, 442. 



E. 



Ear, the, 150. 

Ecstacy, 244, 271. 

Edwards on the identity of the elemen- 
tary constituents of the tissues, 16. 

on the structure of the mus- 
cular fibre, 264. 

on the nature of muscular 



contractions, 264. 

Elastic fibrous tissue, 28. 

Electro-galvanism, immediate agent of 
most nutritive and secretory phe- 
nomena, 117. 

Elements, the animal organic, 14. 

, the animal organic, princi- 



pal forms of the, 17. 
Emotions, 254. 

Emphysema of the lungs, 449. 
Encephalon, different portions of the, 

127. 
Encephalic nerves, 131. 
Endosmosis of Dutrochet, 391. 
Epilepsy, 272, 510. 
Eructation, 365. 
Erysipelas, seat of, 52. 
Erythemoid inflammation, seat of, 52. 
inflammation of the mu- 



cous membranes, 58. 
Exanthemata, seat of the, 53. 
Excitability of Brown, 108. 
Excretions, stomachical, 365. 
Exercise as a means of maintaining 

health, 275. 
Exhalation, 553. 

Expiration, movement of, 408, 417, 424. 
, amount of air expelled in, 



418. 

Expressions, on the, 277. 
, organs and production of 

the, 278. 



-, instinctive vocal, 288. 
— , arbitrary vocal, 289. 



External tegument or skin, 51. 
senses, 143. 



Eye, the, 156. 

, muscles of the, 166. 



Faculties, intellectual and moral, 177, 
183, 188. 
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Faculties, intellectual and moral, as 
causes of disease, 251. 

— , affective or moral, 222. 

, seat of the, 205. 

False membranes of the mucous tissue, 
60, 446. 

Fecation, 359. 

Fermented liquors, 323. 

Fever, 567, 606. 

, hectic, 509. 

, pustular condition of gastroin- 
testinal mucous membrane in, 63. 

, intermittent, 509, 617. 

, algid, 568, 610. 

-, idiopathic or essential, gastro- 



intestinal inflammation in, 60, 63. 
-, ataxic, 570. 



Fevers, the treatment of, 611. 

Fibres, the animal, composed of glo- 
bules, 16, 264. 

of the brain, ultimate disposi- 
tion of the, 195. 

Fibrous system, 27. 

■ system, the seat of rheumatic 

inflammation, 28. 

Fibrous tissue, the yellow or elastic, 28. 

Fibrine, principal constituent of mus- 
cular fibre, 75. 

of the blood, 460. 

Flourens on the functions of the cere- 
bellum, 127, 200. 

on the seat of muscular con- 
tractions, 262. 

Fluids, of the, 80. 

• , pathological states of the, 83. 

— concerned in digestion, 337. 

— of secretion, 551. 

Fluidity of the blood, morbid, 91. 

Fodera on absorption, 384. 

Fohman on the origin of the lympha- 
tics, 25. 

Follicles, mucous, 54, 55. 

, mucous, inflammation of the, 

61. 

Food, 316. 

Force, organic, 99. 

Functional actions, 123. 

■ actions depend on the in- 

fluence of excitants, 217. 
connexions, 573. 



Function of sensibility, mechanism of, 

133. 

of absorption, 382. 

of respiration, 403. 

of nutrition, 310, 512. 

of calorification, 512. 

of secretion, 512. 

Functions, of the, 124. 

of the mucous membranes, 

56. 



Functions of relation, 127, 593. 

of relation, laws of the, 230. 

— of the cerebellum, 127, 200. 
of voluntary movements, 



260. 

of the gray nervous matter, 

198, 201. 

of reproduction and nutri- 



tion, 310. 
of the ganglionic system, 

37, 42, 192. 
, intellectual, plurality of the, 

32, 205. 



-, organic, 310. 

G. 

Gall on the gray substance of the 
brain, 129. 

on vision, 161. 

on the ultimate disposition of the 

fibres, of the brain, 195. 

on the functions of the cerebel- 
lum, 199. 

on the plurality of the intellectual 

functions, 32, 205. 

Gall-bladder, 341. 

Ganglionic nervous system, 35. 

nervous system, classifica- 



tion of the nerves of the, 36. 
nervous system, functions 

of the, 37, 42, 192. 
Ganglions, nervous, 35. 

, lymphatic, 385. 

Gangrene, 537. 

of mucous membranes, 68. 

of the lungs, 448. 



Gaspard's experiments on putridity of 
. the blood, 91. 
Gastric juice, 345. 
Gases of" the alimentary canal, 364. 
Gendrin on tubercles, 399, 543. 
General anatomy, 13. 
Gestures, connexion of, with a patho- 
logical condition, 283. 
Glands, 548. 

of Peyer and Brunner, 335. 

, the salivary, 337. 



Glandular tissue, 69. 

system, inflammation of the, 



71, 73. 
secretions, morbid states of 

the, 94. 
Glisson's idea of irritability, 103, 107. 
Globules, animal fibres composed of, 

16, 264. 

, elementary, of the brain, 17. 

, elementary, of the nervous 



system generally, 29. 
— of the blood, 459. 



I Gmelin on the saliva, 339. 
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Gmelin on the pancreatic liquor, 344. 

on the gastric juice, 347. 

on the chyle, 388. 

Gray nervous matter, 29, 128. 

, functions of the, 

198, 201. 

Gregory's doctrine of irritability, 106. 

H. 

Haemoptysis from irritation of the 
heart, 443. 

■ from irritation of the bron- 
chial mucous membrane, 446. 

Haemorrhages, 510. 

Haller, irritability of, 75, 103-4-7. 

Hall, Marshall? on loss of blood, 495. 

Hastings on the circulation, 475. 

Health, exercise as a means of main- 
taining, 275. 

Hearing, sense of, 150. 

sense of, nerves connected 



with the, 152. 

pathological condition 



154. 



of, 



-, the, 457, 468, 476. 



Heart, disease of, disorders of the cir- 
culation from, 443, 501. 
Heat, animal, 560. 
, animal, pathological states of, 

567. 

, febrile, 568. 

Hectic fever, 509. 

Hematozine, 461. 

Hematosis, 403. 

Hemostasis, 604. 

Hepatitis, 314. 

Hepatizatioapf the lungs, 448. 

Hewson onlne globules of the blood, 

459. 
Hiccough, 441. 
Hodge on the action of the capillaries, 

482. 
Hoffman on the cause of vital actions, 

106. 
Holland on animal heat, 565. 
Home on the structure of the muscular 

fibre, 264. 
Humours of absorption, 81. 

, nutritive, 81. 

, secreted, 81. 

, morbid state of, productive 

of disease, 83. 

-, pathology of the, 84, 98. 



Hunger and thirst, 370. 

, seat of, 371. 

Hydrophobia, 441. 
Hydrothorax, 450. 
Hypertrophia of the muscular tissue, 

76. 
Hypertrophy, 529. 



Hypertrophy of the heart, 444, 503. 
Hyperemia, 495. 
Hysteria, 272, 510. 



Ileum, the, 334. 

Incubus, 309. 

Individual differences, 220. 

Induration of the tissues, 531. 

Inflammations of the skin, 52. 

Inflammation, 508, 528, 567, 582. 

— , rheumatic, the seat of. 



28. 



-, erythemoid, seat of, 52. 

-, dipthenteric, 60. 

- of the mucous mem- 



branes, 58. 



61. 



of the mucous follicles, 



— , chronic, of mucous mem- 
branes, anatomical characters of, 64. 
— of the nervous tissue, 44, 



46. 



71, 7 c 



75. 



of the glandular system, 
of the muscular tissue, 



, alkaline properties of 

mucus in, 94. 

, acid properties of intes- 



tinal mucus in, 94. 

from moral causes, 257. 

of the liver, 314. 

of the lymphatics, 396. 

of the lungs, 447. 

of the pleura, 449. 

of the inner coat of the 



arteries, 498. 

of the pericardium, 502. 

of the fining membrane 

of the heart, 502. 

of the stomach and intes- 



tines, 600. 
Inflammatory coat of the blood, 88. 
Inspiration, movement of, 408, 417, 

424. 
Instincts, 172, 227. 
Instinctive vocal expressions, 288. 
Insomnia, 303. 
Internal tegumentary system, 54. 

sensations, 171. 

sensations, classes of, 172. 

Intellectual and moral faculties, 177, 

183, 188. 
, me- 



chanism of the, 203. 



thological states of the, 230. 



pa- 



causes of disease, 251. 
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Intellectual faculties multiple, 208. 

Intellect, influence of climate and cus- 
toms over the, 220. 

Intercostal nerve, 35. 

Intermittent fever, 509. 

Intermittents, malignant, 509, 610. 

. , algid, 568, 610. 

Intestinal tube, the, 332. 

digestion, pathological con- 
dition of, 381. 

Irritation, 508, 511, 522, 527, 582, 597, 
600, 603. 

, nervous, 47. 

of the mucous membranes, 



58. 



■ of the glandular organs, 72. 
of the stomach and intestines, 



600. 
, seat of, in mental alienation, 

245. 

, lymphatic, 395 

of the bronchial mucous 

membrane, 444. 
Irritability, 99. 

of Haller, 75. 

, vegetable, 108. 

, laws of, 110. 



Jejunum, the, 334. 



Kant on the plurality of the intellec^ 
tual faculties, 205. 



Laennec on tubercles, 399, 541. 

on scirrhus and carcinoma, 

545. 

Lamarck on the irritability of vegeta- 
tables, 108. 

Language, musical, 294. 

Larynx, the, 285, 406. 

Large intestine, 335. 

Lavater's system of physiognomy, 283. 

Le Gallois on the contractive power of 
the heart, 478. 

Lethargy, 303. 

Leuret and Lassaigne on the pancre- 
atic liquor, 334. 

Life, the phenomena of, the result of 
stimuli, 11. 

Ligaments, pathological conditions of 
the, 273. 

Liquors, fermented, 323. 

, alcoholic, 325. 

Liver and bile, 340. 

Locke admits but one primitive intel- 
lectual faculty, 204. 

Louir on tubercleSj 400, 542. 



Lungs, the, 409. 

, vessels of the, 410. 

, parenchyma of the, pathologi- 
cal conditions of the, 447. 

, inflammation of the, 447. 

, hepatization of the, 448. 

, gangrene of the, 448. 

-, emphysema of the, 449. 



Lymphatics, 25, 385. 

of the lungs, 412. 



Lympathic plethora, 84. 
irritation, 395. 



Lymph and chyle, 388. 

M. 

Macbride's doctrine of irritability, 106. 
Magendie denies the absorbent func- 
tion to lymphatics, 26. 

, experiments of, on putridity 



of the blood, 91. 

on the functions of the cere- 



bellum, 127, 200. 

-, experiment of, on the fifth 



pair of nerves, 148, 168. 

on the process of vomiting, 

367. 

on absorption, 384, 392. 

— on lymph, 389. 
on inspiration, 408. 



Malpighi on the termination of glandu- 
lar capillaries, 71. 
Mania, 239. 

Marcet on the chyle, 388. 
Mastication, 329. 
Matter, division of, 9. 

, forms of animal, 12. 



Mayer on the cause of <^icretions of 

the blood, 90. 
M'Cormac on the cause of stammering, 

291. 
Medullary nervous matter, 29, 128, 

194. 

— , functions 



of, 129, 198, 201. 
Medulla oblongata, 130. 

oblongata, functions of the, 



202, 262, 593. 
— spinalis, 131. 



Melancholia, 243. 
Meninges of the brain, 245. 
Mental faculties, arrangement of, by 
Spurzheim, 213. 

alienation, seat of irritation in, 



245. 

Metaphysics, doctrines of, 218. 
Miasms, 454. 
Molecular circulation, 24. 
Monomania, 237. 
Montegre on gastric juice, 347. 
Morbid productions, 540. 
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Morbid sensations, 175. 
Moral and intellectual faculties, 177, 
183, 188. 

, me- 



chanism of the, 203. 
thological states of the, 230. 



pa- 
as 



causes of disease, 251. 

Moral or affective faculties, 222, 584. 

Mouth, the, 328. 

Movements, voluntary, functions of, 
260. 

, voluntary, nervous or- 
gans of, 261. 

— , voluntary, condition and 

production of, 268. 

, voluntary, pathological 

states of the organs of, 270. 

* , voluntary, as a cause of 

disease, 273. 

Mucous membranes, 49, 54. 

, two portions of, 



54. 



56. 



-, nerves of the, 56. 
-, functions of the, 



58. 



68. 



-, irritation of the, 
-, gangrene of the, 



, oedema of the, 59. 

Mucous tissue, false membranes of the, 

60, 446. 

follicles, 54. 

follicles, inflammation of the, 

61. 



93. 



secretions, morbid states of, 

coat of the» stomach, 330. 
— coat of the intestines, 332. 

■■ membrane, bronchial, 410. 

membranes, bronchial, patho- 
logical states of the, 444. • 

Mucus secreted during inflammation, 
alkaline, 94. 

secreted in digestive tube dur- 
ing inflammation becomes acid, 94. 

Muscular tissue, 74. 

tissue, inflammation of the, 

75. 

system divided into two 

classes, 74. 

. system of animal life, 74. 

contractions, the seat of, 262. 

organs, pathological state of 



the, 272. 

system of respiration, patho- 
logical states of, 440. 

Muscles of the eye, 166. 



Muscles, voluntary, 74, 264. 

of respiration, 414. 

, atrophy of the, 76. 

Musical language, 294. 
Mutism, 292. 
Myopy, 159. 

N. 
Nausea, 366. 
Nerves, 131. 

of the tongue, 147. 

of the Schneiderian membrane, 



148. 

of the organ of hearing, 152. 

of the eye, 167. 

of plants, 311. 

— of the lungs, 413. 
of respiration, 414. 



Nervous system, 28. 

system, portions which com- 



pose the, 29. 

— system, principal divisions of 



the, 31.' 

— matter, of what composed, 29. 



structure, composed of a plu- 
rality of organs, 31. 
— expansions, 33. 

tissue, consequences of in- 



flammation of the, 44, 46. 
— irritation, 47. 

organs of voluntary 



ments, 261. 

organs of voluntary 



ments, pathological states of, 270. 

structure not indispensable to 

nutritive functions, 313. 

organs of respiration, patho- 



logical states of, 440. 
action, 596. 



Neurological doctrine of irritability, 

106-7. 
Nightmare, the, 309. 
Nostrils, the, 405. 
Nutritive humours, 81. 

phenomena, dependance of, 



on electro-galvanism, 117. 
Nutrition, state of the functions of, 

during sleep, 298. 

, functions of, 310, 512, 580. 

in its physiological state, 513. 

in its pathological state, 520, 



O. 

(Edema of the mucous membranes, 59. 
(Esophagus, 329. 
Optic nerve, 160. 
Organized bodies, 11. 
Organic elements, animal, 14. 

elements, principal forms of 



the, 17. 
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Organic life, nervous system of, 32. 

life, muscular system of, 74. 

actions, 98, 120. 

actions, general laws of, 122. 

force, 99. 

force, laws of the, 110. 

matter not a unit, 101. 

affinity, 114. 

— affinity influenced by exter- 



nal causes, 119 

functions, 310. 

Organs, meaning of the word, 20. 

, intellectual and moral facul- 
ties connected with the, 183, 208. 

, nervous, of voluntary move- 
ments, 261. 

of the expressions, 278. 

of the voice, 285. 

, connexions of the, 570. 

Osteo-malaxcy, 535. 



Pain, how produced, 142. 

Pains, or morbid sensations, 175. 

Papillae, mucous, 55. 

Pancreas, and pancreatic liquor, 344. 

Paralysis, 272. 

of the stomach, 177. 

Par vagum, 594. 

Paroxysmal diseases, 509. 

Passion, 223, 252, 254, 584. 

Perforation, spontaneous, of the sto- 
mach, 69. 

Pertussis, 441. 

Pericardium, inflammation of the, 502. 

Peyer, glands of, 335. 

Pharynx, the, 329. 

Philip on digestion, 350. 

Phlegmonous erysipelas, seat of, 52. 

Phlegmasia, 567. 

Phlebectasia of Briquet, 500. 

Phlegmasia dolens, 402. 

Phlogosis, 511. 

Phonation or voice, 284. 

Phrenology, doctrines of, 208. 

Phthisis, 449. 

Physiognomy, 279. 

, connexion of the, with 

a pathological condition, 283. 

Physiology, definition of, 10. 

Pia mater, 246. 

Picromel, 343. 

Plague, the cold, 611. 

Plants, the nerves of, 311. 

Plethora, lymphatic, 84. 

, sanguine, 85, 495. 

Pleasure, how produced, 141. 

Pleura, the, 414. 

, pathological states of the, 449. 

, inflammation of the, 449. 



Plexuses, nervous, 36. 

Pneumo-gastric nerve, 594. 

Pneumonia, 447. 

Polyoemia, 85. 

Polydypsia, 375. 

Portio-dura, a nerve of expression, 280. 

Presbyopy, 159. 

Prevost on the nature of muscular con- 
tractions, 264. 

Productions, morbid, 540. 

Prochasca, experiment of, showing the 
elementary globules of the brain, 17. 

Process of digestion, 348. 

Pruss on the action of the capillaries, 
482. 

Pulse and its modifications, 484. 

Pustules of the muciparous membranes, 
62. 

Pus in the veins, 501. 

Putridity of the blood, opinions con- 
cerning, 91. 

R. 

Reaction, 604. 

Rectum, the, 335. 

Regurgitation, 365. 

Relation, functions of, 31, 127, 583. 

Reproductive functions, dependance 

of, on electro-galvanism, 117. 
Reproduction, functions of, 310. 
Respiration, function of, 403, 574. 

-, apparatus of, 405. 

-, muscles and nerves of, 



414. 

: , physical relations of, 417. 

, chemico-vital pheno- 
mena of, 427. 

-, pathological states of the 



function of, 438. 
Respiratory acts fc mechanical effects 

from the, 423. 
Retina, the, 160. 
Reverse sympathy, 590. 
Rheumatic, inflammation, seat of, 28, 

273. 
Ribs, the, 407. 
Rush, error of, in supposing debility 

to produce excess of excitability, 

113. 
Ruysch on the termination of glandular 

capillaries, 70. 



Saliva, the, 328, 338. 

, morbid states of the, 95. 

Salivary glands, 337. 
Sanguine vascular system, parts com- 
posing the, 21. 
Scirrhus and carcinoma, 545. 
Sanguine plethora, 85. 



INDEX. 



629 



Schneiderian membrane, nerves of the, 

148. 
Secreted humours, 81. 
Secretions, morbid states of the, 92. 
— ' , pathological states of the, 

555. 



, increase of the, 555. 

— , vitiation of the, 556. 

, diminution and suppression 

of the, 559. 

, displacement of the, 560. 

affected by moral causes, 



256. 

Secretory phenomena, dependance of, 
on electro-galvanism, 117. 

organs concerned in diges- 
tion, 337. 

Secretion, function of, 512, 547, 579. 

— — — — , apparatus of, 548. 

Sedation, or asthenia, 602. 

Sensibility, 132, 599. 

, mechanism of the function 

of, 133. 

Sensation, dependent on impressions 
transmitted to the brain, 133. 

Sensations, laws of the, 136. 

— — — , internal, 171. 

, morbid, 175. 

Senses, the external, 143. 

Serous system, or tissues, 26. 

system, division of the, 27. 

exhalations, morbid states of 

the, 92. 

Serum of the blood, 460. 

Serres on the fibres of the brain, 195. 

Sight, sense of, 155. 

Singultus, 441. 

Size, inflammatory, of the blood, 88. 

Skin, the, 51. 

, various inflammations of the, 52. 

Sleep and dreams, 296. 

, cause of, 301. 

in its patbological relations, 303. 

Sleeplessness, 304. 

Smell, sense of, 148. 

, sense of, pathological condition 

of the, 150. 

Sneezing, 441. 

Soemmering, yellow spot of, 154. 

on the plurality of the in- 
tellectual functions, 207. 

Softening of the tissues, 552. 

of the glandular system, 73. 

of the stomach, 69. 

Solids, of the, 17. 

Solar plexus, 36. 

Somnolency, 303. 

Somnambulism, 305. 

Spallanzanni on gastric juice, 345, 353. 

Spasms of the muscles, 76, 271, 598. 



Speech, 289. 

Speech as connected with a patholo- 
gical state, 292. 

Spinal marrow, 31, 131. 

Spirituous liquors, 326. 

Spurzheim's arrangement of the men- 
tal faculties, 213. 

on the seat of the mental 



faculties, 224. 
Stahl on the cause of vital action, 106. 
Stammering, 291. 
Stimuli, the vital phenomena produced 

by, 11, 520. 
Stomach, the, 329. 

, paralysis of the, 77. 

— , softening of the, 69. 

, spontaneous perforation of 



the, 69. 



-, irritation and inflammation 
of the, 600. 
Stomachical excretions, 365. 
Stupor, 249, 303. 
Swedenborg on the plurality of the 

intellectual faculties, 207. 
Sympathetic nerve, the great, 35, 192. 
connexions, 586. 



Sympathy, 602. 

Sympathy of contiguity, 589. 

of continuity, 589. 

, reverse, 590. 



Sympathetic actions, suppression of 

the, 610. 
Sympathies, general laws of the, 

613. 
Synovia, morbid states of the, 92. 
Syncope, 576. 
Systems, meaning of the word, 18. 

, Bichat's classification of the. 



18. 



-, the author's enumeration of 



the, 19. 



Tact or touch, sense of, 143. 

-, pathological condition 



of, 146. 
Tfcste, sense of, 146. 

-, sense of, pathological condition 



of the, 147. 
Tea, coffee and, 327. 
Teeth, the, 328. 

TJegumentary, or cutaneous system, 48, 
Tegument, external, or skin, 51. 
Temperature, animal, 560. 

-, animal, pathological 



states of the, 567. 
Tetanus, 441, 598. 
Thirst, hunger and, 370. 

, causes of, 373. 

Thorax, the, 407, 
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Thorax, viscera of the, concerned in 
the exercise of the passions, 193. 

Tiedemann on the fibres of the brain, 
195. 

, on the gastric juice, 347. 

on the pancreatic liquor, 

344. 

. on the chyle, 388. 

on the saliva, 339. 

Tissues, meaning of the word, 17. 

— , author's enumeration of the, 



19. 

Tongue, nerves of the, 147. 
Trachea, the, 406, 409. 
Transformation of tissues, 538. 
Transpiration, 553. 
Transudation, 554. 
Tubercles, 399, 449, 541. 

U. 

Ulceration, 535. 

Ulceration of the tegumentary tissue, 

66. 

of the mucous tissue, 67. 

Urinary secretion morbid 6tates of the, 

96. 



Vascular system, 21, 456. 

parenchyma as affecting pa- 
thologically the circulation, 506. 

Vauquelin on chyle, 388. 

Vegetable irritability, 108. 

food, 320. 

Vegetables, nerves of, 311. 

Veins, 25, 464. 

, inflammation of the lining mem- 
brane of, 25. 

, absorption by the, 386. 



Veins, functions of the, 464. 
Vessels of the lungs, 410. 

- as affecting the circulation, 



498. 

Villi, mucous, 55. 

Vision, disorders of the organ of, 169. 

Visceral impressions and actions, cen- 
tre of, 593. 

Vital phenomena, the result of stimuli, 
11, 520. 

properties or forces, 98. 

or organic affinity, 114. 

or organic affinity influenced by 

external causes, 119. 

Vocal musick, 294. 

expressions, instinctive, 288. 

expressions, arbitrary, 289. 



Voice, phonation or, 284. 
organs of the, 285. 



, production of the, and its mo- 
difications, 287. 
Volition, 269. 
Voluntary muscles, 74, 264. 

movements, functions of, 



260. 



of, 261, 



• movements, nervous organs 

■ movements, conditions and 
production of, 268. 

movements, pathological 



states of the organs of, 270. 

movements, as a cause of 



disease, 273 
Vomiting, 365. 



W. 



Water as a drink, 322. 
Whytt's idea of the cause of vital ac- 
• tions, 105. 



THE END. 



ERRATA. 



Page 36 line 26, dele off. 

53 34, for taenea, read tinea. 

72 27, " they, read the secretory organs. 

76 38, " its, read their. 

78 11, read Beclard for Chaussier. 

86 33, for effected, read affected. 

113 32, " organizations, read organic actions. 

113 35, " organizations, read organic actions. 
121 7,» " on, read or. 

124 29, " assimilations — nutritions, read assimilation — nutrition- 

142 33, " idiopathetically, read idiopathically. 

149 18, dele injurious. 

159 10, dele are. 

174 29,. add of, before " a want." 

174 33, for in, read of. 
177 7; dele to. 

180 30, for their, read these. 

182 12, insert, and agreeable, after "injurious." 

182 13, delete 

190 37, for to the, redd in. 

198 14, " whence is, read where are. 
205 8, " but, read all. 

205 12, dele of. 

246 16, for vicious, read viscous. 

274 11, insert symptoms, before disappear. 
317 7, for the, read their. 

422 10, " union, read unison. 

599 15, «* oxygenated, read deoxygenated. 



JUST PUBLISHED BY CAREY & LEA. 



PRIVATE MEMOIRS of NAPOLEON 
BONAPARTE, from the French of M. 
Fauvelet de Bourrienne, Private Secre- 
tary to the Emperor. Second American 
Edition, complete in one volume. 
* This edition contains almost a fourth 
more matter than the previous one, as in order 
to render it as perfect as possible, extracts have 
been given from the Memoirs from St. Helena, 
Official Reports, &c. &c. in all cases where 
they differ from the statements of M. de JBour- 
rienne. 

"This English translation, which has been 
very faithfully rendered, is still more valuable 
than the original work, as upon all points where 
any obliquity from other published recitals oc- 
curs, the translator has given several accounts, 
and thus, in the form of notes, we are present- 
ed with the statements obtained from Napo- 
leon's own dictation at St. Helena, from the 
Memoirs of the Duke of Rovigo, of General 
I lapp, of Constant, from the writings of the 
Marquis of Londonderry, dec." — U. Ser. Jour. 
" Those who desire to form a correct esti- 
mate of the character of one of the most extra- 
onlinary men "that ever lived in the tide of 
time," will scarcely be without it. The present 
edition possesses peculiar advantages. 

The peculiar advantages of position in re- 
gard to his present subject, solely enjoyed by 
M. de Bourrienne, his literary accomplish- 
ments and moral qualifications, have already 
obtained for these memoirs the first rank in 
contemporary and authentic history. In 
France, where they had been for years ex- 
pected with anxiety, and where, since the 
revolution, no work connected with that peri- 
od or. its consequent events has created 
great a sensation, the volumes of Bourrienne 
have, from the first, been accepted as the 
only trustwortl^ exhibition of the private life 
and political principles of Napoleon. 

" We know from the best political authority 
now living in England, that the writer's ac- 
counts are perfectly corroborated by facts." — 
Lit. Gaz. 

" The only authentic Life of Napoleon ex- 
tant." — Courier. 

"This splendid publication that literally 
leaves nothing to be desired." — Atlas. 

" These volumes may be read with all the 
interest of a romance." — Courier. 

" No person who is desirous rightly to ap- 
preciate the character of Bonaparte, will ne- 
glect the perusal of this work; whoever 
wishes to know, not merely the General or 
the Emperor, but what the man really was, 
will find him well pictured here." — Times. 

" The completest personal recollections of 
Napoleon that have appeared." — Morn. Post. 
" As a part of the history of the most ex- 
traordinary man, and the most extraordinary 
tunes that ever invited elucidation, these me- 
moirs must continue to the latest ages to be 
records of invaluable interest" — Lu. Gaz. 



The BRAVO, by the author of the " Spy," 

" Pilot," " Red Rover," &c. In 2 vols. 12mo.|. 

" Let us honestly avow in conclusion, that 
in addition to the charm of an interesting fie-,' 
tion to be found in these pages, there is more j 
mental power in them, more matter that sets • 
people thinking, more of that quality that is. 
accelerating the onward movement of the 1 
world, than in all the Scotch novels that have I 
so deservedly won our admiration." — New 1 
Monthly Magazine. 

"This new novel from the pen of our ij 
countryman, Cooper, will win new laurels for , 
him. It is full of dramatic interest — " hair- 1 
breadth escapes" — animated and bustling^; 
scenes on the canals, in the prisons, on the 1 ? 
Rialto, in the Adriatic, and in the streets okt 
Venice." — N. Y. Courier <Sr Enquirer. .;;•' 

" Of the whole work, we may confidently^ 
say that it is very able — a performance of ge-j 
nius and power." — Nat. Gazette. i 

" The Bravo will, we think, tend much to.;, 
exalt and extend the fame of its author. We,] 1 
have hurried through its pages with an avidi-:, 
ty which must find its apology in the interest- , 
ing character of the incidents and the very/ 1 
vivid and graphic style in which they are de- 
scribed." / 

By the same author. 
The HEIDEN-MAEUR, or Pagan Camp.;! 

In 2 vols. (In the Press.) 
SALMONIA; or, Days of Fly Fishing; by 

Sir Humphry Davy. 

" One of the most delightful labors of Iei-'i 
sure ever seen ; not a few of the most beauti- 
ful phenomena of nature are here lucidly ex 
plained." — Gentleman 's Magazine. 

NATURAL HISTORY of SELBORNI' 

and its INHABITANTS. By the Rev' 

Gilbert White. 18mo. 
The MECHANISM of the HEAVENS, b}v 

Mrs. Somervelle. In 18mo. 

"We possess already innumerable dis-' 
courses on Astronomy, in which the wonders/i 
of the heavens and their laws are treated of j 
but we can say most conscientiously that wt' 1 
are acquainted with none — not even La Place': '| 
own beautiful expose in his System du Monde. \ 
—in which all that is essentially interesting ir^j 
the motions and laws of the celestial bodies, o>i 
which is capable of popular enunciation, is si. 1 
admirably, so graphically, or we may add, & 
unaffectedly and simply placed before us. * * ;' 
Is it asking too much of Mrs. Somerville to ex'; 
press a hope that she will allow this beautifu 
preliminary Dissertation to be printed sepa' 
rately, for the delight and instruction of thou 
sands of readers, young and old, who canno' 
understand, or are too indolent to apply them 
selves to the more elaborate parts of the work 
If she will do this, we hereby promise to e* 
en our oest endeavors to make its merit' 
Known." — Literary Gazette. 
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MISCELLANEOUS. 



LAKDSEtt'S CABINET CYCLOP2EDIA. 



An HISTORICAL INQUIRY into the 
PRODUCTION and CONSUMPTION 
of the PRECIOUS METALS, from the 
Earliest Ages, and into the Influence of 
their Increase or Diminution on the prices 
of Commodities. By William Jacob, 
Esq. F. R. S. In 8vo. 

" Mr. Jacob's Historical Inquiry into the 
Production and Consumption of the Precious 
Metals is one of the most curious and import- 
ant works which has lately issued from the 
press. The influence of the precious metals 
jn the industry of mankind is acknowledged 
to be great; though, perhaps, the notions re- 
specting the precise mode of its operation 
were obscure, and undoubtedly the history of 
its effects had never been traced with accu- 
racy and ingenuity. Mr. Huskisson, who had 
maintained a friendship with Mr. Jacob for 
more than five-and-twenty years, first put the 
author on the investigation; it is one of the 
minor obligations which the country owes to 
that, enlightened statesman." — Spectator. 

" It was written at the suggestion of the 
late Mr. Huskisson, and displays the fruits of 
much industry and research, guided by a sound 
judgment, and embodying more learning than 
is usually brought to bear on statistical or eco- 
lomical subjects. We recommend the book to 
general attention." — Times, Sept. 2, 1831. 
NARRATIVE of a VOYAGE to the 
PACIFIC and BEHRING'S STRAIT, to 
co-operate witli the Polar Expeditions : per- 
formed in His Majesty's ship Blossom, un- 
der the command of Capt. F. W. Beechey, 
R. N. in the years 1825, 26, 27, 28. In 8vo. 
" The most interesting of the whole series 
)f expeditions to the North Pole." — Quarter- 
ly Rait w. 

" This expedition will be forever memora- 
)le as one which has added immensely to our 
knowledge of this earth that we inhabit."— 
Blackwood's Mag. 

" Captain Beechey's work is a lasting mon- 

lment of his own abilities, and an honor to 

lis country." — Lit. Gaz. 

\ GENERAL VIEW of the PROGRESS 

of ETHICAL PHILOSOPHY, chiefly 

during the Seventeenth and Eighteenth 

centuries. Bv Sir James Mackintosh, 

M. P. In 8vo. 

" This, in our humble opinion, is the bent oft- 
pring of the pen of an author who in philoso- 
)hical spirit, knowledge and reflection, rich- 
less of moral sentiment, and elegance of style, 
ias altogether no superior — perhaps no equal 
—among his contemporaries. Some time ago 
ve made copious extracts from the beautiful 
work. We could not recommend the whole 
oo earnestly." — National Gazelle. 
IISTORY of ENGLAND, by Sir James 
Mackintosh. Octavo edition. In the press. 

*** The first volume of tbis edition will contain the 
'•aie matter as the first 3 volume* of the 18mo edition. 



HISTORY op the BISK, PROGRESS, 
and PRESENT STATE of the SILK 

MANUFACTURE; with numerous en- 
gravings. 

" It contains abundant information in every 
department of this interesting branch of hu- 
man industry — in the history, culture, and 
manufacture of silk." — Monthly Magazine. 

" There is a great deal of curious informa- 
tion in this little volume." — Lit. Ga 

HISTORY of the ITALIAN REPUBLICS, 
by J. C. L. Sismondi. 

HISTORY of MARITIME and INLAND 
DISCOVERY. In 3 vols. (In the press.) 
" This book abounds with curious informa- 
tion." — Gentleman's Magazine. 

" The whole work is so filled with variety 
and excellence, that any ten of its pages which 
we might quote, would prove to readers that 
they ought not to be satisfied with less than 
all." — Lit. Gazette. 

HISTORY of the RISE, PROGRESS, and 
PRESENT STATE of the MANUFAC- 
TURES of PORCELAIN and CLASS. 
With numerous wood cuts. (In the press.) 

HISTORY of the RISE, PROGRESS, 
and PRESENT STATE of the IRON 
and STEEL MANUFACTURE. (In press.) 

" This volume appears to contain all useful 
information on the subject of which it treats." 
— Lit. Gazette. 
BIOGRAPHY of BRITISH STATESMEN ; 

containing the Lives of Sir Thomas More, 

by Sir James Mackintosh ; Cardinal Wol- 

sey, Archbishop Cranmer, and Lord Burleigh. 

" A very delightful volume, and on a subject 
likely to increase in interest as it proceeds. 
* * * We cordially commend the work both 
for its design and execution." — London Lit. 
Gazette. 

"The life of More, being from the pen of 
Sir James Mackintosh, engaged and fujly re» 
warded our attention. It is a rich theme, and 
has been treated with the lofty philosophical 
spirit and literary skill which distinguish fehe 
writings of Sir James." — Nat. Gazette. 

" We are certain, that no one can rise from 
the perusal of the work, without having his 
understanding enlarged, and the best allictions 
of his heart improved." — Album. 

" A most interesting and valuable volume." 
— Gent. Magazine. 

ELEMENTS of OPTICS. By David Brew- 
ster. 16mo. (In the press.) 
" The author has given proof of his well- 
known industry, and extensive acquaintance 
with the results of science in every part of 
Europe." — Monthly Mag. 

" The subject is, as might be expected, ably 
treated nnri nln a rl i i i llmtr a tn i." — L. i'. J<mr. 



FAMILY CABINET ATLAS. 



In preparation. 
Tiik FAMILY CABINET ATLAS, con- 
STRUCTBD upon an original plan: Being 
a Companion to the Encyclopaedia Ameri- 
cana, Cabinet Cyclopedia, Family Library, 
Cabinet Library, &c. 

Tins Atlas comprises, in a volume of the Family Library 
wze, nearly inn Maps and Tables, which present equal 
to b Jin Thousand Names of Places ; a bodv of informa- 
tion three tunes as extensive as that supplied by the 
generality of quarto Atlases. 

Opinions of the Public Journals. 
"This beautiful and most useful little volume," says 
the Literarj Gazette, "ia a perfect picture of elegance, 
containing a vast sum of geographical information. A 

more instructive little present, or a Kilt better calculated 

to be long preserved and often referred to, could not be 
offered to favored youth of either sex. Its cheapness, we 
must add. is another recommendation ; for, although this 
elegant publication contains luu beautiful engravings 

it is issued at a price that can be DO obstacle to its being 
procured by every parent and friend to youth." 

"This Atlas far surpasses any thing Of the kind which 
we have seen, and is made to suit tin; popular libraries 
winch Dr. Lardner and .Mr. Murray an; now sending into 
every family in the empire "—Monthly Hcciew. 

" Its very ingenious method of arrangement secures to 
the geographical student, the information for which hith- 
erto be has been obliged to resort to works of the largest 
dimensions." — Allien, mm. 

" This in i mat u re and beautiful Atlas is likely to super- 
sede, for general purposes, maps of a more expensive and 
elab Tate character. It appears to us to answer the 
double purpose of exercising the attention while it im- 
prints all that is important in Geography on the memo- 
ry. " — Atlas. 

" The workmanship is among the best of the kind we 
have ever witnessed." — Examiner. 

" It contains all the information to be derived from the 
most expensive and unwieldy Atlas." — York Couranl. 

" By a moment's reference, the exact situation of any 
place may be found." — Birmingham Journal. 

" An excellent little work, engraved with a clearness 
and correctness which is quite surprising: when com- 
plete travellers will have a system of Geography and a 
complete Atlas, which they may carry in their pocket." — 
Spectator, 

" This is the most perfect gem of an Atlas which has 
ever been published." — Bristol Journal. 

"It corresponds in size with those popular publications 
to which it will form so useful an addition— namely, 
•The Family Library,' 'The Classical Library,' and 
'Cabinet Cyclopaedia." — Court Journal. 

■■ Nothing could be devised better calculated to impress 
upon tic mind a knowledge of the general principles of 
geography, than the plan of this publication." — Tiic 
Warder. 

■ It will he a crying shame in this age of intellect, if 
this able and beautiful work be not extensively patron- 
ized ; bat we cannot doubt the success which we feel 
assun i its intrinsic merits must secure to it." — Intelli- 
gencer. 

" It is scarcely in the nature of things, that a work of 
so much public sen-ice should fail in meeting with thai 
extensive patronage which can alone remunerate the 
'■ ittlliptncer. 
The plates are beautifully executed; and the geo- 
graphii al stll lent may obtain in this little work, such is 
tit ■ exe dlenec of its arrangement, as much information 
as he could gain by wading through several books of far 
neater b ilk "—-Weekly Dispatch, 

~ " We have seldom seen a work so perfect in its arrange- 
ment, and so elegant in its execution."— York Courant. 

■ F ,r the accuracy of its delineation, anil the extent 
of Hi- information which it conveys, it stands without 

a rival iu English topography." — Freeman's Journal. 

"The plan of this usef il and elegant work may, in 

i t b • called original. The Style and execution of the 

Maps are of the first character." — Woohner's Exeter and 
Pliimo-uth Qaiette. 

work is one of the most useful publications 
which has jrel issued from tin' press ; it will be an unitpic 
a „.| brilliant accession to the library, and a very useful 
work to the student in geography."— Reading Mercury 
and In for, i ffaztttt. 

•■ Its qualifications will render it one of the most popu- 
;«r highly interesting, and useful publications of the 
Hmr."— Liverpool Courier. 
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MEMOIRS of the LIFE of SIR WALTEF" 
RALEGH, with some account of the Periot 
in which he lived. By Mrs. A. T. Thomson 

With a portrait 

t 

" Such is the outline of n life, which, in Mrs. Thorr [ 
son's hands, is a mine of interest .; from the first pag ; l 
to the last the attention is roused and sustained, an', 
while we approve the manner, we still more applau: 
the spirit in which it is executed." — Literary Gazelle 

"In all respects a most appropriate volume for th 
Cabinet Library. We shah take an opportunity i j 
anoiher notice, to give some of the many interesting 
passages in the volume that offer themselves ml 
quotation." — N. Y. American. 

" Mrs. Thomson has written a very interesting bool 
It takes what we are inclined to think, a just, and El 
the same time, favorable view of Ralegh, and is o< F l 
cupied beside with many entertaining and illustrativ 
anecdotes." — Craftsman. 

" Presents in a concise but succinct style the variet'l 
of incidents connected with the life of the distinguish! 
ed subject of the memoir." — National Journal. 

"The book is unquestionably the best Life of Ri 
legh that has ever been written." — Album. 

"This is a piece of biography which combines lH 
fascinations of romance with the deeper interest tin, 
atlaches to historical narrative." — Southern Patriot. 
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MEDICINE, SUIUJERY, &.c. 



SURGICAL MEMOIRS of the CAM- 
PAIGNS of RUSSIA, GERMANY, and 
FRANCE. Translated from the French 
of Baron Larrey. In 8vo. with plates. 
A MANUAL of MEDICAL JURISPRU- 
DENCE, compiled from the best Medical 
and Legal Works; comprising an account 
of— I. The Ethics of the Medical Profes- 
sion ; II. Charters and Laws relative to the 
Faculty; and III. All Medico-legal Ques- 
tions, with the latest Decisions: being an 
Analysis of a course of Lectures on Foren- 
sic Medicine. By Michael Ryan, M. D. 
Member of the Royal College of Physi- 
cians in London, &c. First American edi- 
tion, with additions, by R. Eulerfield 
Griffith, M. D. In 8vo. 
"There is not a fact of importance or value con- 
nected with the Science of which it treats, that is not 
to be found in its pages. The style is unambitious but 
-lear and strong, and such as becomes a philosophic 
theme." — Monthly Review. 

" It is invaluable to Medical Practitioners, and may 
3e consulted safely by Lhe Legal Profession." — Weekly 
Dispatch. 

DIRECTIONS for MAKING ANATOM- 
ICAL PREPARATIONS, formed on the 

, basis of Pole, Marjolin, and Breschet, and 
including the new method of Mr. Swan : by 
Usher Parsons, M. D. Professor of Anat- 
omy and Surgery. In 1 vol. 8vo. with plates. 

"It is compiled and prepared with judgment, and is 
he best and most economical companion the student 
an possess to aid him in the pursuit of this delightlul 
epartment of his labors." — Bost.Med.& Surg.Journ. 
<epl. 27, 1831. 

"This is unquestionably one of the most useful 
TOrks on the preparation of Anatomical Specimens 
ver published. It should be in the hands of every 
)ver of Anatomy; and as attention now is more di- 
;cted to the formation of museums, it will be found a 
ery valuable book. Nothing is omitted that is im- 
ortant, and many new formulas are introduced, de- 
ved from the author's experience, and from rare 
ooks, which he has had the industry to collect." — 
r . Y. Medical Journal, Angus!, 1831. 

l PRACTICAL GUIDE to OPERATIONS 
on the TEETH, by James Snell, Dentist. 
In 8vo. with plates. 

'RINCIPLES of PHYSIOLOGICAL MED- 
ICINE, including Physiology, Pathology, 
and Therapeutics, in the form of Proposi- 
tions, and commentaries on those relating 
to Pathology, by F. J. V. Broussais, &c. ; 
translated by Isaac Hays, M. D. and R. E. 
Griffith, M. D. In 8vo. 

,'teMENTS of PHYSIOLOGY, by Robley 
Dunglison. In 2 vols. 8vo. with numerous 
illustrations. (In the press.) 

RINCIPLES of SURGERY, by John Syme, 
Professor of Surgery in the University of 
Edinburgh. In 8vo. 

RACTICAL REMARKS on the NATURE 
and TREATMENT of FRACTURES of 
the TRUNK and EXTREMITIES; by 
' Joseph Am :sbury, Surgeon. In 8vc. with 
elates and wood-cuts. (In the press.) 



MISCELLANEOUS. 



GREEK and ENGLISH LEXICON. By D. 

Donnegan. Abridged for the use of schools. 

In 1 vol. royal 18mo. containing nearly GOO 

pages. 

This work is printing on a handsome distinct typo, 
and will contain as much matter as many of the large! 
lexicons; but owing to the form in which it is print) d, 
will be sold at such price as to be within the reach 
of all students. It will oiler more advantages to the 
youngstudent than any other lexicon now in me I 111 
vocabulary is more extensive and complete — compris- 
ing not only words found in the (lassies, but also sm-h 
as are found in the writings of Hippocrates and the 
Greek Physicians. The meanings attached ' > words 
by the several writers are also given. 

Words are given in alphabetical order in every 
poetical and dialectic variety. 

The conjugation of verbs and flection of nouns are 
more complete than in other lexicons; — the meanings 
of words fuller and more correct — there being fire! 
a primary and then a secondary meaning, each dis- 
tinguished from the metaphorcial and idiomatical. 
Phrases are also given when they note any peculiarity 
in signification. The etymology of words is only 
omitted where it is confused or disputed. There is 
nothing left out which the young student would find 
necessary in studying the Classics, and which would 
enable him to understand the true meaning of a word. 
In short, in this work the essential advantages of a 
good Dictionary are combined with those of" a good 
Grammar — advantages not found in any Greek am) 
English lexicon now used. 

ELEMENTS of MECHANICS. By James 
Renwick, Esq. Professor of Natural and 
Experimental Philosophy, Columbia College, 
N. Y. In 8vo with numerous engravings. 

"We think this decidedly the best treatise on Me- 
chanics, which has issued from the American press, 
that we have seen; one, too, that is alike creditable 
to the writer, and to the stale of science in this coun- 
try." — American Quarterly Review. 

TREATISE on CLOCK and WATCH-MA- 
KING, Theoretical and Practical, by 
Thomas Reid, Edinburgh Honorary Mem- 
ber of the Worshipful Company of Clock- 
Makers, London. Royal 8vo. Illustrated by 
numerous plates. 

MILLWRIGHT and MILLER'S GUIDE. 
By Oliver Evans. New Edition, with ad- 
ditions and corrections, by the Professor of 
Mechanics in the Franklin Institute of Penn- 
sylvania, and a description of an improved 
Merchant Flour-Mill, with engravings, by 
C. & O. Evans. 

GEOLOGICAL MANUAL. By H. T. De la 
Beche. In 8vo, with numerous wood-cuts. 
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THE WORLD-RENOWNED CONVERSATIONS- 
LEXICON."— Edinburg A Review. 

To supersede cumbrous Encyclopedias, and put within 
the reach of the poorest man, a complete library, equal to 
about forty or fifty good-sized octavos, embracing every 
possible subject of interest to the number of 20,(00 in all — 
provided he can spare either from his earnings or his ex- 
travagancies, twenty rents a week, for three years, a library 
#o contrived, as to be equally suited to the learned and 
the unlearned, — the mechanic — the merchant, and the pro- 
fessional man." — JV. Y. Courier and Inquirer. 

The reputation of this valuable work lias augmented 
with each volume; and if the unanimous opinion of the 
press, uttered from all quarters, be true, which in this 
instance happens to be the case, it is indeed one of the 
best of public itions. It should be in the possession of 
every intelligent man, as it is a library in itself, compris- 
ing an immense mass of lore upon almost every possible 
subject, and in the cheapest possible form." — JV. Y. Mirror. 

Witnesses from every part of the country concurred 
in declaring that the Encyclopedia Americana was in a 
fair way to degrade the dignity of learning, and especially 
the learning of Encyclopedias, by making it too cheap — 
that the multitudes of all classes were infatuated with it 
in saying in so many words from the highest to the low- 
est. ' the more we sec of the work the better we like it.' " 
-JV Y. Courier and Inquirer. 

"The articles in the present volume appear to us to 
evince t 1m- same ability and research which gained so 
favorable a reception for the work at its commencement. 
The Jtppendi I to I lie volume now before us, containing an 
account of the Indian Languages of America, must prove 
highly interesting to the reader in this country ; and it is 
at once remarkable as a specimen of history and philology. 
Tlje work altogether, we may again be permitted to ob- 
serve reflects distinguished credit upon the literary and 
scientific character, as well as the scholarship of our 
country."— Charleston Courier. 

The copious information which this work affords on 
American subjects, fully justifies its title of au American 
Dictionary; while at the same time the extent, variety, 
and felicitous disposition of its topics, make it the most 
convenient and satisfactory Encyclopedia that we have 
erer seen.' - — National Journal. 

' If the succeeding volumes shall equal in merit the 
one before lie, we may confidently anticipate for the work 
a reputation and usefulness which ought to Becure for it 
the most flattering encouragement and patronage."— Ftd- 
iral Gazette. 

•• A compendious library, and invaluable book of r«fe>- 
anc«"— JV. Y. American. 



" The variety of topics is of course vast, and they a/ 
treated in a manner which is at once so full of inform/) 
tion and so interesting, that the work, instead of beii 
merely referred to, might be regularly perused with ,1 
much pleasure as profit." — Baltimore American. 

" We view it as a publication worthy of the age and 
the country, and cannot but believe the discrimination ', 
our countrymen will sustain the publishers, and well r 
ward them for this contribution to American Literature 
— Baltimore Patriot. I 

" It reflects the greatest credit on those who have be*' 
concerned in its production, and promises, in a variety 
respects, to be the best as well as the most compendioi 
dictionary of the arts, sciences, history, politics, biogT' 
phy, &c. which has yet been compiled. The style of ti 
portion we have read is terse and perspicuous; and it' 
really curious how so much scientific and other inform' 
tion could have been so satisfactorily communicated . 
such brief limits." — JV. Y. Evening Post. 

"Those who can, by any honest modes of economy 
reserve the sum of two dollars and fifty cents quarterl 1 
from their family expenses, may pay for this work as fa 
as it is published ; and we confidently believe that tbj 
will find at the end that they never purchased so muiii 
general, practical, useful information at so cheap a rate'' 
— Journal of Education. 

" If the encouragement to the publishers should corre 
pond with the testimony in favor of their enterprise, ai, 
the beautiful and faithful style of its execution, the baza 
of the undertaking, bold as it was. will be well compe 
sated ; and our libraries will be enriched by the most gen 
rally useful encyclopedic dictionary that has been often.' 
to the readers of the English language. Full enough f 
the general scholar, and plain enough for every capacili' 
it is far more convenient, in every view and form, thr 
its more expensive and ponderous predecessors." — Ame 
can Farmer. 

"The high reputation of the contributors to this wor 
will not fail to insure it a favorable reception, and i 
own merits will do the rest." — Silliman's ,/ourn. 

"The Encylopredia Americana is a prodigious improv 
ment upon all that has gone before it; a thing for o 
country, as well as the country that gave it birth, to 
proud of; an inexhaustible treasury of useful, pleasai 
and familiar learning on every possiblesubject.soarrang 
as to be speedily and safely referred to on emergency, 
well as on deliberate inquiry; and better still, adapted 
the understanding, and put within the reach of the mi 
titudti. * * * The Encyclopedia Americana is a wo. 
without which no library worthy of the name can h«i 
after be made up." — Yankee. 



EXCYCLOPJK MA AM E IUC ANA. 



" Tlie work will be a valuable possession to every family 
ir individual that can afford to purchase it ; and we take 
ileasure, therefore, in extending the knowledge of its 
lerita.'' — National Intelligencer. 

"This work appears to improve as it issues from the 
iress. The number of able writers, who contribute ori- 
inal matter in all the departments of literature and sci- 
nce is amply sufficient to give it celebrity and high char- 
icter. To men engaged in the active pursuits of life — 
vhose time is precious— this popular dictionary is a most 
•aluable and ready mode of reference. It embraces brief 
■iews and sketches of all the late discoveries in science — 
md the present condition of literature, politics, &c. &c. 
Cvery merchant's counting-room — every lawyer's library 
-every mechanic — every farmer ought to possess a copy 
'f this useful and valuable work." — Courier. 

"From the specimen which has already been given, we 
ave no hesitation in saying, that in regard to inlelli- 
ence, skill, and faithful diligence, it is a work of the very 
ighest order. We know of no similar publication that 
an bear any comparison with it for the rich variety of 
aluable information, which it condenses within so small 

compass. It is free from all the narrowness of English 
rejudice, it contains many important and interesting 
etails which can be found in no English production, and 
3 a work which could be written by none but German 
cholars, more than two hundred of whom were employed 
a the original compilation." — Boston Observer. 

"This cannot but prove a valuable addition to the lite- 
ature of the age." — Mcr. Advertiser. 

" Tj'he vast circulation this work has had in Europe, 
/here it has already been reprinted in four or five Ian- 
gages, not to speak of the numerous German editions, 
f which seven have been published, speaks loudly in 
»vor of its intrinsic merit, without which such a celebrity 
ould never have been attained. To every man engaged 
1 public business, who needs a correct and ample book 
f reference on various topics of science and letters, the 
Incyclopsedia Americana will be almost invaluable To 
l-dividuals obliged to go to situations where books are 
either numerous nor easily procured, the rich contents 
f these twelve volumes will prove a mine which will 
mply repay its purchaser, and be with difficulty exhaust- 
i; and we recommend it to their patronage in the full 
inviction of its worth. Indeed, it is difficult to say to 
■hat class of readers such a book would not prove useful, 
ay, almost indispensable, since it combines a great 
mount of valuable matter in small compass, and at 
moderate expense, and is in every respect well suited to 

igment the reader's stock of ideas, and powers of con- 
versation, without severely taxing time or fatiguing 
ttention." — Am. Daily Advertiser. 

"The department of American Biography, a subject of 
'hich it should be disgraceful to be ignorant, to the de- 
ree that many are, is, in this work, a prominent feature, 
nd has received the attention of one of the most inde- 
itigable writers in this department of literature, which 
le present age can furnish." — Boston Courier. 

"According to the plan of Dr. Lieber, a desideratum 
ill be supplied; the substance of contemporary know- 
itlge will be brought within a small compass; — and the 
laracter and uses of a manual will be imparted to a 
ind of publication heretofore reserved, on strong shelves, 
ir occasional reference. By those who understand the 
erman language, the Conversation Let icon is consulted 
in times for one application to any English Encyclopu:- 
ia." — National Gazette. 

"The volume now published is not only highly honor- 
ble to the taste, ability, and industry of its editors and 
ublisliers, but furnishes a proud sample of the accuracy 
ad elegance with which the most elaborate and impor- 

\ut literary enterprises may now be accomplished in our 

intry. Of the manner in which the editors have thus 

tr completed their task, it is impossible, in the course of 

brief newspaper article, to speak with adequate justice." 
■Boston Bulletin. 

" It continues to be particularly rich in the depart- 
lents of Biography and Natural History. When we look 
t the large mass of miscellaneous knowledge spread 
■fore the reader, in a form which has never been equalled 
pr its condensation, and conveyed in a style that cannot 
? surpassed for propriety and perspicuilv, we cannot but 
link that the American Encyclopa'dia deserves a place in 
i/ery collection, in which works of reference form a por- 
011." — Sovt/tern 1'atriol. 

" By far the cost work of the kind ever offered for sale 
this country.'' — U. S. Oai. 



More than half of the volumes of this work are 
now before the public, and the reception they have 
met with is the best evidence thai the publishers have 
fulfilled the promises made at its outset. They have 
now only to promise, for the editors and themselves, 
that no exertion shall be spared to render the remain- 
ing volumes equal to those already published, and 
thus sustain the reputation it has acquired. The sub- 
scription is large, and increasing; ami in those quar- 
ters where its circulation is grealest, and where it is 
best known, there is a constantly increasing demand. 
The publishers invite the attention of those who may 
not already have possessed themselves of it, or may 
not have hud an opportunity to become acquainted 
with its merits, to the following account of the ori- 
ginal work, upon which it is based, and which is 
termed by the Edinburgh Review — 

THE WORLD-RENOWNED LEIPZIG CONVERSATIONS- 
LEX rCON. 

It was intended to supply a want occasioned by 
the character of the age, in which the sciences, arts, 
trades, and the various forms of knowledge and of 
active life, had become so much extended and di- 
versified, that no individual engaged in business conld 
become well acquainted with all subjects of general 
interest; while the wide diffusion of information ren- 
dered such knowledge essential to the character of 
an accomplished man. This want, no existing works 
were adequate to supply. Books treating of particular 
branches, such as gazetteers, &c. were too confined 
in character; while voluminous Encyclopaedias were 
too learned, scientific, and cumbrous, being usually 
elaborate treatises, requiring much study or previous 
acquaintance with the subject discussed. The con- 
ductors of the Conversation Lexicon endeavored 
to select from every branch of knowledge what was 
necessaiy to a well-informed mind, and to give popu- 
lar views of the more abstruse branches of learning 
and science ; that their readers might not be incom- 
moded, and deprived of pleasure or improvement, by 
ignorance of facts or expressions used in books or con- 
versation. Such a work must obviously be of great 
utility to every class of readers. It has been found 
so much so in Germany, that it is met with every- 
where, among the learned, the Lawyers, the military, 
artists, merchants, mechanics, and men of all stations. 
The reader may judge how well it is adapted to its 
object, from the circumstance, that though it now 
consists of twelve volumes, seven editions, comprising 
about one hundred thousand coriES, have been 
printed in less than fifteen years. It has been trans- 
lated into the Swedish, Danish and Dutch languages, 
and a French translation is now preparing in Paris. 

In the preparation of the American edition, no ex- 
pense has been spared to secure the ablest assistance, 
and the editors have been aided by many gentlemen 
of distinguished ability. 

The American Biography, which is very extensive, 
has been furnished by Mr. Walsh, w ho has long paid 
particular attenlion to that branch of our literature, 
and from materials in the collection of which he has 
been engaged for some years. For obvious reasons, 
the notices of distinguished Americans are con- 
fined to deceased individuals: the European biogra- 
phy contains notices of all distinguished living char- 
acters, as well as those of past times. 

The articles on Zoology and the various branches 
of Natural Science, ana those on Chemistry and 
Mineralogy.- have been prepared expressly for this 
work by gentlemen distinguished in the several de- 
partments. 

In relation to the Fine Arts, the work is exceedingly 
rich. Groat attention was given to this in the German 
work, and the Editors have been anxious to render it, 
by the necessary additions, as perlec t as possible. 

To gentlemen of the Bar, the work will be pecu-» 
liarly valuable, as in cases where legal subjects are 
treated, an account is given of English, French, Gar- 
man ancl American Law. 
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This work will form a popular compendium of what 
ever is useful, instructive, and interesting, in the circle of 
human knowledge. A novel plan of publication and ar 
rangement has been adopted, which presents peculiar 
advantages. Without fully detailing the method, a few of 
these advantages may be mentioned. 

Each volume will contain one or more subjects uninter- 
rupted and unbroken, and will be accompanied by the 
corresponding plates or other appropriate illustrations. 
Facility of reference will be obtained without fettering 
the work by a continued alphabetical arrangement. A 
subscriber may omit particular volumes or sets of vol- 
umes, without disintegrating his series. Thus each pur- 
chaser may form from the "Cabinet" a Cyclopedia, more 
or less comprehensive, as may suit his means, taste, or 
profession. If a subscriber desire to discontinue the work 
at any stage of its publication, the volumes which he 
may have received will not lose their value by separation 
from the rest of the work, since they will always either 
be complete in themselves, or may be made so at a trifling 
expense, 

The purchasers will never find their property in this 
work destroyed by the publication of a second edition. 
The arrangement is such that particular volumes may 
I"' re edited "r re written without disturbing the others. 
The " Cabinet Cyclop jedia " will thus be in a state of 
continual renovation, keeping pace with the never-ceas- 
ing improvements in knowledge, drawing within its 
circle from year to year whatever is new, and casting off 
whatever i^ obsolete, so as to form a constantly modern- 
ized Cyclopaedia. Such are a fewof the advantages which 
the proprietors have to offer to the public, and which they 
pledge themselves to realize. 

Treatises on subjects which are technical and profes- 
sional will be adapted, not so much to those who desire 
to attain a practical proficiency, as to those who seek 
that portion of information respecting such matters which 
is generally expected from well-educated persons. An 
interest will be imparted to what, is abstract by copious 
illustrations ami tie' sciences will be rendered attractive, 
by treating them with reference to the most familiar ob- 
jects and occurrences. 

The unwieldly bulb of Encyclopedias, not less than 
the abstruse discussions which they contain, has hitherto 
consigned them to the library, as works of only occasional 
. 'I'll.: present work, from its portable form and 
popular style, will claim a place in the drawing-room and 
the boudoir. Forming in itself a Complete library, af- 
ford in l' an extensive and infinitely varied store of in- 
struction and amusement, presenting just so much on 
every subject as those not professionally engaged in it 

req :onvenient in size, attractive in form, elegant in 

lllust r.n puis, and most moderate in expense, the "Cabinet 
i hia" will.it is hoped, be found an object of para- 
mount interest in every family. 

To the heads of schools and all places of public educa- 
tion tin' proprietors trust that this work will particularly 
recommend itself. 

It seems scarcely necessary to add, that nothing will 
be admitted into the pages of the " < Iabinet Cyclop km a" 

Which can have the mosl remote tendency to offend public 
or private morals. To enforce the cultivation of religion 
and the practice of virtue should lie a principal object 
with all who undertake to inform the public mind ; but 
with the views just explained, the conductor of this work 
feels these considerations more especially pressed upon 
bis attention Parents and guardians may, therefore, 
rest assured that they "ill never find ii necessary to place 
a volume of the "Cabinet" beyond the reach of their chil- 
dren or pupils. 



interest which may present itself from time to tinr 
can claim a place. Its subjects are classified accorc 
ing to the usual divisions of lilerature, science, an." 
art. Each division is distinctly traced out, and wi I 
consist of a determinate number of volumes. Ai^ 
though the precise extent of the work cannot be fixe 
with certainty, yet there is a limit which will not b : 
exceeded; and the subscribers may look forward a 
the possession, within a reasonable time, of a completji 
library of instruction, amusement, and general refeif 
ence, in the regular form of a popular Cyclopaedia, \ 
The several classes of the work are — 1, NATURAL. 
PHILOSOPHY; 2, The USEFUL and FINE ARTS, 
3, NATURAL HISTORY; 4, GEOGRAPHY; HJ 
POLITICS and MORALS; 6, GENERAL LITEJ 
RATURE and CRITICISM; 7, HISTORY; 8, BJ 
OGRAPHY. 

In the above abstruse and technical department*! 
of knowledge, an attempt has been made to convej 
to the reader a general acquaintance with these sut 
jects, by the use of plain and familiar language, at] ' 
propriate and well-executed engravings, and copiouj 
examples and illustrations, taken from objects an. 
events with which every one is acquainted. 

The proprietors formerly pledged themselves thrf 
no exertion should be spared to obtain the support o') 
the most distinguished talent of the age. They trui 
that they have redeemed lhat pledge. Among th 
volumes already published in the literary departmen 
no less than four have been the produclion of me, j 
who stand in the first rank of literary talent, — S/ 
James Mackintosh and Sir Walter Scott. In the sc ' 
entific department, a work has been produced froi 
the pen of Mr. Herschel, which has been pronounce 
by the highest living authority on subjects of gener; 1 
philosophy, to contain " the noblest observations o 
the value of knowledge which have been made sine' 
Bacon," and to lie " the finest work of philosophic- 
genius which this age has seen." , 
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I. n.— HISTORY of SCOTLAND. By Sm Walter 
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III. VI— HISTORY of ENGLAND. By Sir James 

i Mackintosh. In 8 Vols. Vols. I. and II. 

fV.-OUTLINES of HISTORY. 

V— HISTORY of the NETHERLANDS. By T. C. 
Grattan, Esq. 

VII. VIII. XII— HISTORY of FRANCE. By Eyre 

, Evans Crowe. In 3 Vols. 

IX— MECHANICS. By Capt. Kater and Dr. 

> Lardnfr. 

X.— A PRELIMINARY DISCOURSE on the OB- 
JECTS, ADVANTAGES, and PLEASURES of 
the STUDY of NATURAL PHILOSOPHY. In 
1 Vol. By J. F. W. Herschel, Esq. 

XI— BIOGRAPHY of EMINENT BRITISH 
STATESMEN. 

XIII— HYDROSTATICS and PNEUMATICS. By 
Dr. Lardnkr. 

XIV— HISTORY of the PROGRESS and PRE- 

, SENT SITUATION of the SILK MANUFAC- 
TURE. 

XV— HISTORY of the ITALIAN REPUBLICS. 
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XVI. XVII. XVIII— HISTORY of MARITIME 
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VOLUMES IN IMMEDIATE PREPARA- 
TION. 

HISTORY of ENGLAND. Vol. III. 

HISTORY of the PROGRESS and PRESENT 
STATE of the IRON MANUFACTURE. 

LIVES of EMINENT BRITISH LAWYERS. In 
1 Vol. Bv II. Roscoe, Esq. 

The HISTORY of the WESTERN WORLD. In 

4 Vols. Vol. I. The UNITED STATES of AMER- 
ICA. 

Two volumes of this work, nearly ready, will 
complete the History of the United Slates to the 
present time. The two remaining volumes will 
be devoted to South America and the West India 
Islands. 

A HISTORY of IRELAND, to the UNION. In 2 
Vols. By T. Moore, Esq. 

A PRELIMINARY DISCOURSE on the USEFUL 
ARTS and MANUFACTURES. By the Baron 
Chari.es Dui'iN, Member of the Institute of France 
and of the Chamber of Deputies. 

A HISTORY of the MOORS. In 3 Vols. By Rob- 
ert Southev, Esq. 

LIVES of the MOST EMINENT LITERARY 
MEN of ALL NATIONS. In 8 Vols. By Scott, 
Southey, Moore, Mackintosh, Montgomery, 
Cunningham, and all the principal Literary and 
Scientific Contributors to the Cyclopaedia. 

A TREATISE on ASTRONOMY. By J. F. W. 
Herschel, Esq. 

GEOGRAPHY. In 4 Vols. By W. Cooley, Esq. 
author of the " History of Maritime Discovery." 

LIVES of the MOST DISTINGUISHED BRITISH 
NAVAL COMMANDERS. By R. Southey, Esq. 
WES of the MOST DISTINGUISHED BRITISH 
MILITARY COMMANDERS. By the Rev. G. R. 
Gleig. 

A TREATISE on OPTICS. By David Brew- 
ster. 

The HISTORY of GREECE. In 3 Vols. By the 
Rev. C. Thirlwall. 

LIVES of EMINENT BRITISH ARTISTS. By 
W. Y. Otley, Esq. and T. Phillips, R A. Professor 
of Painting to the Royal Academy 

A TREATISE on ELECTRICITY and MAGNET- 
ISM By M. Biot, Member of the French Insti- 
tute. 



" BOOKS THAT TOO MAY CARRY TO THE FIRE, AND HOLD 
READILY IN YOUR HAND, ARE THE MOST USEFUL AFTER 
ALL. A MAN WILL OFTEN LOOK AT THEM, AND BE 
TEMPTED TO GO ON, WHEN HE WOULD HAVE BEEN 
FRIGHTENED AT BOOKS OF A LARGER SIZE, AND OF A 
MORE ERUDITE APPEARANCE." — Dr. Jo/lnaon. 

"We advisedly call the Cabinet Cyclopedia a great 
undertaking, because we consider, that in its effects on 
the tone and habits of thought of what is known by the 
phrase, 'the reading public,' it will be, if carried through 

in the spirit of its projection and commencement, "i 

the most invaluable productions of modern literature, * * 

"But these advantages, eminent as they undoubtedly 
are, are not the sole nor the chief recommendations of 
the Cabinet Cyclopedia. Neither is it on the extreme 
cheapness of the publication, nor the federal independence 
—if we may so speak— of its several volumes, that we 
rest our prediction of its influence on the lone of think- 
ing of the present, and on the literature of the nexl gen- 
eration—but on the promise, amounting almost to a moral 
certainty, of the great excellence of its execution. A mul- 
titude of persons eminent in literature and science in the 
United Kingdom are employed in this undertaking; and, 
indeed, no others should be employed in it ; lor it is a truth 
that the profound and practised writer alone is capable of 
furnishing a ' popular compendium.' 

" What parent or guardian that throws his eye over t lie 
list of ils contributors but must be rejoiced by meeting 
the names of those who are in themselves a guarantee 
of intellectual and moral excellence '."—Literary Gazette. 

"The plan of the work appears well adapted to the pur 
pose it is proposed to fulfil— that of supplying a series of 
publications, embracing the whole range of literature 
and science, in a popular and portable form; while the 
excellence of the execution is guarantied by the judgment 
displayed in the selection of writers. The list of authors 
employed in this ambitious undertaking comprises some 
of the most eminent men of the present age." — Atlas. 

" The Cyclopaedia, when complete, will form a valuable 
work of reference, as well as a most entertaining and in 
struct ive library. It is an essential principle in every part 
of it, that it should be clear and easily understood, anil 
that an attempt should everywhere be made to unite 
accurate information with an agreeable manner of con- 
veying it. It is an experiment to try how much 
may be taught with little crabbed or technical language, 
and how far the philosophical and poetical qualities of 
history may be preserved in its more condensed slate. It 
possesses also the most indispensable of all the qualities 
of a work intended for general instruction— that of cheap- 
ness. Whatever the plan might be, it was evident that 
the grand difficulty of Dr. Lardner was to unite a body 
of writers in its execution, whose character or works af- 
forded the most probable hope that they were fitted for a 
task of which the peculiarity, the novelty, and even the 
prevalent relish for such writings greatly enhance the dif- 
ficulty. We do not believe, that in the list of contribu- 
tors, there is one name of which the enlightened part of 
the public would desire the exclusion. 

" In science, the list is not less promising. The names 
of the President, Vice-Presidents, and most distinguished 
Fellows of the Royal Society, are contained in it. A 
treatise on astronomy, by Herschel ; on optics, by Brews- 
ter ; and on mechanics, by Lardner; need be only recom- 
mended by the subjects and the writers. An eminent 
Prelate, of the first rank in science, has undertaken a 
noble subject which happily combines philosophy with 
religion. Twelve of the most distinguished naturalists 
of the age, Fellows of the Linmean and Zoological So- 
cieties, are preparing a course of natural history. Others 
not less eminent in literature and science, whose names it 
is not needful yet to mention, have shown symptoms of an 
ambition to take a place among such fellow-laborers.' 
Times. 

"The topics, as may be supposed, are both judiciously 
selected and treated with ability. To general readers, 
and as part of a family library, the volumes already pub- 
lished possess great recommendations. For the externa] 
beauties of good printing and paper they merit equal com- 
mendation.'' — Bait. American. 

"The uniform neatness of these volumes, their very 
moderate price, and the quantity of information which 
they contain, drawn from the best and most attractive 
sources, have given them deserved celebrity, and no one 
who desires to possess such information, should hesitate 
a moment to add them to his library." — Fed. Gazette. 

" This excellent work continues to increase in public 
favor, and to receive fresh accessions of force to its corps 
of contributors."— Lit. Gazette. 



LARDNERS CABINET CYCLOPEDIA. 



OE THE MANY WORKS WHICH nAVE BEEN LATELY PUB- 
LISHED IN IMITATION, OB ON THE PLAB ADOPTED BY THE 
society FOR the DIFFUSION OF Useful KNOWLEDGE, DR. 
LARDNERS CYCLOPSDIA IS BY MUCH THE MOST VALUA- 
BLE, and THE Hon RECOMMENDED RY DISTINGUISHED 
188181 .-..,, CIENTIFIC AND LITERARY." 

Edinburgh Review. 



HISTORY OF ENGLAND. By Sir James 
Mackintosh. In 8 Vols. Two Vols, pub- 

lislu (I. 

"In the first volume of Sir James Mackintosh'3 His- 
tory ol England, we and enough to warrant the antici- 
pations of the public, that a calm and luminous philoso- 
phy will diffuse itself over the long narrative of oar Brit- 
ish History."— Edinburgh Review. 

" In this volume Sir James Mackintosh fully developes 
those urea powers, for the possession of which the public 
have long given him credit, The result is Che ablest com- 
mentary thai has yet appeared in our language upon some 
ol the most important circumstances of English History." 
—Mia*. 

Worthy in the method, style, and reflections, of the 
authors high reputation. We Hen; particularly pleased 
with his high vein of philosophical sentiment, and his 
occasional survey of contemporary annals." — National 
Gazette 

"If talents of the highest order, long experience in po- 
litics anil years of application to the study of history 
an I the collection of information, can command superi- 
ority in a historian, Sir .lames Mackintosh may, without 
reading this work, be said to have produced the best Ins 

tory of this country. A perusal of the work will prove 

that those who anticipated a superior production, have 
not reckoned in vain on the high qualifications of the 
author." — Courier. 

" Our anticipations of this volume were certainly very 
highly raised, and unlike such anticipations in general, 
they have not been disappointed. A philosophical spirit, 
a nervous style, and a full knowledge of the subject, ac- 
quired by considerable research into the works of pre- 
i hroniclers and historians, eminently distinguish 
this popular abridgment, and cannot fail to recommend it 
to universal approbation. In continuing his work as he 
has begun, Sir James Mackintosh will confer a great bene- 
fit on Ins counln " <-.o»d. Lit. Gazette. 

" Of its general merits, and its permanent value, it is 
impossible to speak, without the highest commendation, 
and after a careful and attentive perusal of the two vol 
nines which have been published, we are enabled to de- 
clare (bat, so fir, Sir James Mackintosh has performed 
the duty to which he was assigned, with all the ability 
that was to be expected from his great previous attain- 
ments, his laborious industry in investigation, his excel- 
lent judgment, his superior talents, and his honorable 
principles " — Inquirer. 

"We shall probably extract the whole of his view of 
the reformat ion. merely to show how that important topic 
has been handled by so able and philosophical a writer, 
professing Protestantism.— National Gazette. 

" The talents of Sir James Mackintosh are so justly and 
deeply respected, that a strong interest is necessarily ex- 
eited with regard to any work which such a distinguished 

miter may think fit to undertake. In the present instance, 
as in all others, our expectations are fully gratified."— 
Gentleman'* Magazine. 

" The second volume of the History of England, form- 
in" the sixth of Carey & Lea's Cabinet Cyclopedia, has 
been sent abroad, and entirely sustains the reputation ol 
its predecessors. The various factions and dissensions, 

the important trials and battles, which render tins period 
■o conspicuous in the page of history, are all related with 
^eat clearness and masterly power.'— Botton Traveller. 



HISTORY OF SCOTLAND. By Sir Walter 
Scott. In 2 Vols. 

" The History of Scotland, by Sir Walter Scott, we dq 
not hesitate to declare, will be, if possible, more exten- 
sively read, than the most popular work of fiction, by thej 
same prolific author, and for this obvious reason : it coin- 
bines much of the brilliant coloring of the Ivanhoe pic- 
tures of by -gone manners, and all the graceful facility ofk 
style and picturesqueness of description of his other;' 
charming romances, with a minute fidelity to the factsj 
of history, and a searching scrutiny into their aulhenti. 
city and" relative value, which might put to the blush 
Mr. Hume and other professed historians. Such is thel 
magic charm of Sir Walter Scott's pen, it has only to, 
touch the simplest incident of everyday life, and it starts 
up invested with all the interest of a scene of romance I 
and yet such is his fidelity to the text of nature, that the,,, 
knights, and serfs, and collared fools with whom his inj, 
| ventive genius has peopled so many volumes, are regarded 
by us as not men' creations of fancy, but as real flesh and 
blood existences, with all the virtues, feelings and errors, 
of common place humanity." — Lit. Gazette. 



BIOGRAPHY OF BRITISH STATESMEN; 

containing the Lives of Sir Thomas More, 
Cardinal Wolsejr, Archbishop Cranmer, 
and Lord Burleigh. 

" A vcrv delightful volume, and on a subject likely to 
increase io-Hhterest as it proceeds. * * * We cordially 
commend the work both for its design and executi ,u " - 
l^nd. Lit. Gazette 



HISTORY OF FRANCE. By Eyre Evans 
Crowe. In 3 vols. 

HISTORY OF FRANCE, from the Restora*' 
tion of the Bourbons, to the Revolution 1 
of 1830. By T. B. Macaulay, Esq. M. P, 
Nearly ready. 

" The style is concise and clear; and events are sum 
med up with much vigor and originality "—Lit. Gazette. 

" His history of France is worthy to figure with I In 
works of Ins associates, the best of their day, Scott am, 
Mackintosh."— Monthly Mug 

"For such a task Mr. Crowe is eminently qualified 
At a glance, as it were, his eye takes in the theatre o ' 
centuries. His style is neat, clear, and pithy; and hi 
power of condensation enables him to say much, am i 
effectively, in a few words, to present a distinct air 
perfect picture in a narrowly circumscribed space." — L 
Belle Jlssembleo. 

"The style is neat and condensed ; the thoughts an 
conclusions sound and just. The necessary conciseness 
of the narrative is unaccompanied by any baldness; o 
the contrary, it is spirited and engaging."— Bait, Amer, 
can. 

"To compress the history of a great nation, during 
[icriod of thirteen hundred years, into three volumes, an 
to preserve sufficient distinctness as well as interest i 
the narrative, to enable and induce the reader to posse.- 
himself clearly of all the leading incidents, is a task I 
no means easily executed. It has. nevertheless, been we 
accomplished in this instance."— -TV. Y. American. 

"Written with spirit and taste."— U. S. Gazette. 

"Could we but persuade our young friends to gi\j 
these volumes a careful perusal, we should feel assure 1 
of their grateful acknowledgments of profit and plea 
ure."— JV. Y. Mirror. 

"At once concise and entertaining."— Saturday Bu 
lot in. 



THE HISTORY OF THE NETHERLANDS 
to the Battle of "Waterloo. By T. C. Grav 
tan. 

"It is but justice to Mr. Grattan to say that lie r 
executed his laborious task with much industry and pr. 
portion ate effect. LTndisfigured by pompous nothingne, 
and without any of the aftectation of philosophical pi' 
fundity, Ins style is simple, liffht. and fresh— perspicuoi 
smooth, and harmonious." — La Belle Assembles. 

"Never did work appear at a more fortunate perir 
The volume before us is a compressed but clear and ii 
partial narrative " — Lit. Gaz. 

" A long residence in the country, and a ready access 
lihraiies and archives, have furnished Mr Grattan wi 
materials which lie has arranged with skill, and out 
which he has produced a most interesting volume." 
Gent. Mag. 



LARDNER'S 
CABINET CYCLOPAEDIA. 



It is not easy to devise a cure for such a state 
of thinos (the declining taste for science;) but 
the most obvious remedy is to provide the EDU- 
CATED classes with a series of works on popular 

AND PRACTICAL SCIENCE, FREED FROM MATHEMATICAL 

SYMBOLS AND technical terms, written in simple 

AND PERSPICUOUS LANGUAGE, AND ILLUSTRATED I3Y FACTS 
AND EXPERIMENTS, WHICH ARE LEVEL TO THE CAPACITY 

OF ordinary minds." — Quarterly Review. 



PRELIMINARY DISCOURSE ON THE OB- 
JECTS, ADVANTAGES, AND PLEAS- 
URES OP THE STUDY OP NATURAL 
PHILOSOPHY. By J. T. \V. Herschel, 
A. M. late Fellow of St. John's College, 
Cambridge. 

" Without disparaging any other of the many interest- 
ing and instructive volumes issued in the form of cabinet 
anil family libraries, it is. perhaps, not too much to place 
at the head of the list, for extent and variety of condensed 
information, Mr. Herchel's discourse of Natural Philoso- 
phy in Dr. Lardner's Cyclopaedia." — Christian Observer. 

"The finest work of philosophical genius which this 
age has seen." — Murk in tosh's England. 

" By far the most delightful book to which the existing 
competition between literary rivals of great talent and 
enterprise has given rise." — Monthly Review. 

" Mr. Fleischers delightful volume. * * * We find 
scat t.i rd through the work instances of vivid and happy 
illustration, where the fancy is usefully called into action, 
so as sometimes to remind us of the splendid pictures 
which crowd upon us in the style of Bacon." — Quarterly 
Review. 

" It is the most exciting volume of the kind we ever 
met with."— Monthly Magazine. 

"One of the most instructive and delightful books we 
have ever perused." — V. S. Journal. 



CABINET OF 

AMERICAN HISTORY. 

BY T. F. GORDON. 

Volumes published. 

I. II. HISTORY of the SPANISH DISCOVERIES 
prior to the year 1520. 

To be succeeded by 

III. IV. V. HISTORY of ANAHUAC, oa MEXICfJj 

from its discovery to the present Lime. In 3 vols. 
VI. VII. HISTORY of PERU. In 2 vols. 
VIII. IX. HISTORY of BRAZIL. In 2 vols. &c,&c. 



4 

A TREATISE ON MECHANICS. By Capt. 
Kater, and the Rev. Dionysius Lardner. 
With numerous engravings. 

"A work which contains an uncommon amount of 
useful information, i xhibited in a plain and very mtelli- 
igible form."— Olmsted's Nat. Philosophy. 

"This volume has been lately published in England, as 
j a part of Dr. Lardner's Cabinet Cyclopedia, and has re- 
ceived tin- unsolicited approbation of the most eminent 
men of science, and the most discriminating journals and 
reviews, in the British metropolis.— It is written in a 
popular and intelligible style, entirely free from mathe- 
flmatical symbols, and disencumbered as far as possible of 

technical phrases." — Boston Traveller. 
i " Admirable in development and clear in principles, and 
especially felicitous in illustration from familiar sub- 
jects."' — Monthly Mag. 

"Though replete with philosophical information of the 
highest order in mechanics, adapted to ordinary capaci- 
ties in a way to render it at once intelligible and popu- 
lar."— Z,it. Gazette. 
r " A work of great merit, full of valuable information, 
^not only to the practical mechanic, but to the man of sa- 
in e." — jV. Y. Courier and Enquirer. 



A TREATISE ON HYDROSTATICS AND 
PNEUMATICS. By the Rev. D. Lardner. 
A With numerous engravings. 

, " It fully sustains the favorable opinion we have already 
'expressed as to this valuable compendium of modern sci- 
ence."— Lit. Gazette 

" Dr Lanlner has made a good nee of his acquaintance 
with the familiar facts which illustrate the principles of 
science." — Ma n t h ly Magazin c. 

" "It is written with a- full knowledge of the subject, 
and in a popular style, abounding in practical illustra- 
tions of the abstruse operations of these imporant sci- 
U. S. Journal 



Under this comprehensive title, it.is proposed to 
publish a General History of America, divided into 
parts making together a continuous whole; \< 
having an integral form, adapted for eparate publica- 
tion. Each portion will be brought down to ihc 
period at which it shall be written, and will contain 
a popular description of the geologj . climate and pro- 
ductions, and the civil history of the country to which 
it relates. 

I\o work of this general nature has been published 
in the English language. The work of Dr. Robertson 
is rather a philosophical essay on American history, 
than an hislorical narrative ; and though originally 
designed to embrace the whole of ihe American 
continent, it remains unfinished. It is written also, 
with a bias unfavorable to America and iis produc- 
tions, is incorrect in many important particulars, and 
is too much abstracted lor popular use. 

This void in lilerattire might have been properly 
filled by the writers of Spain, Portugal, France, or 
England, but has been supplied tor Europe, in a 
measure, by an Italian, the Cavalier Campagnoni, of 
whose meritorious labor much use will be made in 
the proposed enterprise. 

The volumes herewith presented, may be deemed 
introductory to the whole work, since they narrate 
the history of the discovery of the three great portions 
of America. In the prosecution of the subject, the 
existing political divisions will he pursued and con- 
nected with former ones, by proper explanations ; and 
where due regard for unity does not forbid, the 
chronological order will be preserved. Thus, the 
next succeeding part of the work, now advanced in 
preparation, will contain the history of Anahuac, or 
Mexico: including its ancient annals, an account of 
iis subjugation, and the policy of its conquerors, of in 
late revolutions, and of its present constituent states. 
In the same manner will be treated Central America, 
Peru, Chili, Bolivia, the United Provinces of La Plata, 
Brazil and Colombia. Due attention will also be given 
to the independent Indian nations of South America. 

The history of the remainder of the country will 
be embraced by the following divisions : — 1. Russian; 
2. British ; 3. Spanish ; I. French ; 5. Danish ; (1. Dutch 
America; and 7, the United States and their depend. 
emus. In treating the last division, a separate vol- 
ume will be appropriaied to each State and Territory, 
the history of w hich may require it, and " The History 
of the United Slates" will be confined to the events ol 
the Revolution and the operations ot the general gov- 
ernment. 

A survey having been thus made of the whole 
Western Hemisphere, the concluding volume will 
contain the history of the Indian races, | articularri 
those of the northern part of the continent, with a 
critical examination of the theories relating to the 
original peopling of America. 

The general title of the work is sufficiently com- 
prehensive to include a biography ol dislin 
Americans, and others connected with A 
history; and should the public support warrant it, 
"An American Biography" may also be published 
under it, in a cheap and popular Ibrm. 



CABINET LIBRARY. 



No. 1.— NARRATIVE OF THE LATE 
WAR IN GERMANY AND FRANCE. 
By the Majkiuess of Londonderry. With 
a Map. 

No. 2.— JOURNAL of a NATURALIST, 
with plates. 

No. 3.— AUTOBIOGRAPHY of SIR WAL- 
TER. SCOTT. With a portrait. 

No. 4.— MEMOIRS of SIR WALTER RA- 
LEGH. By Mrs. A. T. Thomson. With a 
portrait. 

No. 5.— LIFE of BELISARIUS. By Lord 
Ma no\. 

No. 6.— MILITARY MEMOIRS of the 
DUKE of WELLINGTON. By Capt. 
Moyle Sherer. With a portrait. 

No. 7.— LETTERS to a YOUNG NATU- 
RALIST on the STUDY of NATURE 
and NATURAL THEOLOGY. By J. L. 
Drummond, M. D. With numerous en- 
gravings. 

IN PREPARATION. 
LIFE of PETRARCH. By Thomas Moore. 

GLEANINGS in NATURAL HISTORY, 
being a Companion to the Journal of a Nat- 
uralist. 

'The Cabinet Library bids fair to be a serins of great 
value, and is recommended to public and private libraries, 
to professional men, and miscellaneous readers generally. 
It is beautifully printed, and furnished tit a price which 
will place it within the reach of all classes of society."— 
American Traveller. 

'The series of instructive, and, in their original form, 
expensive works, which these enterprising publishers are 
now issuing under the title of the "Cabinet Library," 
is a fountain of useful, and almost universal knowledge; 
the advantages of winch, in forming the opinions, tastes 
and manners of Unit portion of society, to which this 
raried information is yet new, cannot be too highly 
estimated."— National Journal. 

Messrs. Carey and Lea have commenced a series of 
publications under the above title, which are to appear 

monthly, and wbichs i likely.from the specimen before 

,,s to acquire a high degree of popularity, and to afford 

a mass of various information and rich entertain nt 

at once eminently useful and strongly attractive. The 
mechanical ej cution is fine, the paper and typography 
nt." — Nashville Banner. 



MEMOIRS OP THE LIFE OP SIR WAL- 
TER RALEGH, with some Account of the 
Period in which lie lived. By MRS. A. T. 
THOMSON. With a Portrait. 

"Such is the outline of a life, which, in Mrs. Thorn 
son's hands, is a mine of interest ; from the first page to 
the lasl the attention is roused and sustained, and while 
we approve the manner, we st,n more applaud the spirit 
m which it is executed."— Literary Gazette. 



JOURNAL OP A NATURALIST. With 

Plates. 

Plants, trees, and stones we note; 

Birds, ins. its. beasts, and rural things. 
"We again most stronglv recommend this little unpre- 
tendiug volume to the attention of every lover of nature 



and more particularly of our country readers. It will 
induce them, we are sure, to examine more closely than 
they have been accustomed to do, into the objects of ani- 
mated nature, and such examination will prove one of 
the most innocent, and the most satisfactory sources of 
gratification and amusement, It is a hook that ought 
to find its way into every rural drawing room in the 
kingdom, and one that may safely be placed in every 
lady's boudoir, be her rank and station in life what they 
may."'— Quarterly Review, No. LXXVIII. 

"We think that there are few readers who will not 
be delighted (we are certain all will he instructed; by the 
'Journal of a Naturalist.'" — Monthly Reciew. 

"This is a most delightful book on the most, delightful 
of all studies. We are acquainted with no previous 
work which hears any resemblance to this, except 
' White's History at Selborne,' the most fascinating piece 
of rural writing and sound English philosophy that ever 
issued from the press." — Atherusum. 

"The author of the volume now before us, has pro- 
duced one of the most charming volumes we remember 

to have seen for a longtime." — New Monthly Magazine, 
June, 1829. 

"A delightful volume— perhaps the most so — nor less 
instructive and amusing— given to Natural History 
since White's Selborne." — Blackwood's Mnga.tne. 

" The Journal of a Naturalist, being the second num- 
ber of Carey and Lea's beautiful edition of the Cabinet 
Library, is the best treatise on subjects connected with 

this train of thought, that we have for a long time pe- 
rused, and we are not at all surprised that it should have 
received so high and flattering encomiums from the Eug- 
lish press generally." — Boston Traceller. 



"Furnishing an interesting and familiar account of 
the various objects of animated nature, hut calculated 
to afford both instruction and entertainment." — Nash- I 
ville Banner. 

"One of the most agreeable works of its kind in the ) 
language." — Courier de la Louisiane. 

"It abounds with numerous and curious facts, pleas- 
ing illustrations of the secret operations and economy of 
nature, and satisfactory displays of the power, wisdom 
and goodness, of the great Creator." — Pliilad. Album. 



THE MARO.UESS OP LONDONDERRY'S 
NARRATIVE OF THE LATE WAR IN 
GERMANY AND PRANCE. With a Map. 

"No history of the events to which it relates can lie 
correct without reference to its statements."— Literary 
Gazette. 

"The events detailed in this volume cannot fail to 
excite an intense interest." — Dublin Literary Gazelle. 

"The only connected and well authenticated account 
we have of the spirit-stirring scenes which preceded the 
fall of Napoleon. It introduces us into the cabinets and 
f the allied monarchs. We observe the secret [ 
policy of each individual \ we see the course pursued bj ' 
the wily Bern ado tie, the temporizing Metternich, and,! 
the ambitious Alexander. The work deserves a place in. 
every historical library."— Globe. 

"We hail with pleasure the appearance of the first 
volume of the Cabinet Library." " The author had sin- ; 
gular facilities for obtaining the materials of his worl j 
anil he has introduced us to the movements and measures j 
ol cabinets which have hitherto been hidden from th< 3 
world." — American Traveller. 

"It maybe regarded as the most authentic of all thi 
publications which profess to detail the events of thf 
important campaigns, terminating with that which se 
cured the capture of the French metropolis "—Nat. Jour 
nal. 

" It :s in fact the only authentic account oi the memo- 
rable events to which it refers." — Nashville Banner. 

vork deserves a place in every lih-ary."— Phila. I 
delphia Album. 



MISCELLANEOUS. 



A MEMOIR OF SEBASTIAN CABOT, with 

a Review of the History of Maritime Dis- 

•: covery. Illustrated toy Documents from 

S the Rolls, now first published. 

\ " Put forth in the most unpretending manner, and 
without a name, this work is of paramount importance 
,to the subjects of which it treats." — Literary Gazette. 
J" The author has corrected many grave errors, and in 
.general given us a clearer insight into transactions of 
(considerable national interest." — lb. " Will it not," say 
jthe author, with just astonishment, "be deemed almost 
Incredible, that the very instrument in the Records of 
[England, which recites the Great Discovery, and plainly 
^contemplates a scheme of Colonization, should, up to 
this moment, have been treated by her own writers as 
that which first gave permission to go forth and explore 

tlb. "We must return to investigate several collateral 
atters which we think deserving of more space than w 
pan this week bestow. Meanwhile we recommend the 
■work as one of great value and interest." — lb. 
J "The general reader, as well as the navigator and the 
teurious, will derive pleasure and information from this 
well- writ ten production." — Courier. 

ij "A specimen of honest inquiry. It is quite frightful to 
think of the number of the inaccuracies it exposes: we 
'bhall cease to have confidence in books." "The investi- 
gation of truth is not the fashion of these times. But 
Ivery sincere inquirer after historical accuracy ought to 
purchase the book as a curiosity: more false assertions 
ind inaccurate statements were never exposed in the 
same compass. It has given us a lesson we shall never 
,'orget, and hope to profit by." — Spectator. 



HISTORY OF THE NORTHMEN, OR NOR- 
MANS AND DANES ; from the earliest 
times to the Conquest of England toy 
"WiUiam of Normandy. By Henry "Whea- 
ton, Member of the Scandinavian and 
Icelandic Literary Societies of Copenha- 
gen. 

This work embraces the great leading features of Scan- 
linavian history, commencing with the heroic age, and 
tdvancing from the earliest dawn of civilization to the 
ntroduction of Christianity into the North — its long and 
iloody strife with Paganism — the discovery and coloniza- 
ion of Iceland, Greenland, and North America, by the 
Jorwegian navigators, before the time of Columbus— the 
lilitary and maritime expeditions of the Northmen — 
heir early intercourse of commerce and war with Con- 
tantinople and the Eastern empire — the establishment 
f a Norman state in France, under Rollo. and the sub- 
jgation of England, first by the Danes, under Canute 
■he Great, and subsequently by the Normans, under 
>uke William, the founder of the English monarchy. 
it also contains an account of the mythology and litera- 
ure of the ancient North— the Icelandic language pre- 
ailing all over the Scandinavian countries until the 
)rmation of the present living tongues of Sweden and 
ienmark — an analysis of the Eddas, Sagas, and various 
hronicles and songs relating to the Northern deities and 
■eroes, constituting the original materials from which 
le work has been principally composed. It is intended 
"> illustrate the history of France and England during 
te middle ages, and at. the same time to serve as an 
ltroduction to the modern history of Denmark, Norway, 
nd Sweden. 



.ETTERS TO A YOUNG NATURALIST, 
on the Study of Nature, and Natural The- 
ology. By JAMES Jj. DRUMMOND, M. D. 
&c. With numerous engravings. 

"We know of no work, compressed within the same 
'.nits, which seems so happily calculated to generate in 
young mind, and to renovate in the old, an ar/lent love 
' nature in all her forms."— Monthly Review. 
"We cannot but eulogize, in the warmest manner, the 
ideavor, and we must say the successful endeavor, of a 
an of science, like Dr. Drummond, to bring down so 
'alted a pursuit to the level of youthful faculties, and to 

Bivate a taste t once so useful, virtuous, and refir.k-d " 

<'u> Monthly . 



PRIVATE MEMOIRS of NAPOLEON BO- 
NAPARTE, from the French of M. Fauve 
let de Botjrrienne, Private Secretary to 
the Emperor. In 2 vols. 8vo. 
The peculiar advantages of position in regard to 
his present subject, solely enjoyed by M. de Jiourr: 
enne, his literary accomplishments and moral quail 
fixations, have already obtained (or these memoirs the 
first rank in contemporary and authentic history. In 
France, where they had been for years expected with 
anxiety, and where, since the revolution, no work 
connected with that period or its consequent events 
has crealed so great a sensation, the volumes of Bour- 
nenne have, from the first, been accepted as the only 
trustworthy exhibition of the private life and political 
principles of Napoleon. 

" We know from the best political authority now liv- 
ing in England, that the writer's accounts are perfectly 
corroborated by facts."— Lit. Oaz. 

ANNALS of the PENINSULAR CAM- 
PAIGNS. By the Author of Cyril Thorn- 
ton. In 3 vols. 12mo. with plates. 

The HISTORY OF LOUISIANA, particu- 
larly of the Cession of that Colony to the 
United States of North America ; with an 
Introductory Essay on the Constitution and 
Government of the United States, by M. de 
Marbois, Peer of France, translated from 
the French by an American Citizen. In 
1 vol. 8vo. 

The PERSIAN ADVENTURER. By the 
Author of the Kuzzilbash. In 2 vols. 12mo. 

" It is full of glowing descriptions of Eastern life." — 
Courier. 

MORALS of PLEASURE, Illustrated by 
Stories designed for Young Persons, in 1 
vol. 12mo. 

" The style of the stories is no less remarkable for its 
ease and gracefulness, than for the delicacy of its humor, 
and its beautiful and at times affecting simplicity. A 
lady must have written it— for it is from the bosom of 
woman alone, that such tenderness of feeling and such 
delicacy of sentiment — such sweet lessons of morality — 
such deep and pure streams of virtue and piety, gush 
forth to cleanse the juvenile mind from the grosser impu- 
rities of our nature, and prepare the young for lives of 
usefulness here, and happiness hereafter."— JV. ¥. Com. 
AAcertistr. 

CLARENCE ; a Tale of our own Time& By 
the Author of Redwood, Hope Leslie, &c. 
In 2 vols. 

AMERICAN QUARTERLY REVIEW, pub- 
lished on the first of March, June, Septem- 
ber, and December. Price $5 per ann. 

*„* A few complete Sets of the Work are still for 
sale. 

CONSIDERATIONS ON THE CURREN- 
CY AND BANKING SYSTEM OF THE 
UNITED STATES. By Axbeut Galla- 



SONG S op the AFFECTIONS. Br Fklicia 
HekIiw. Royal lyrao""" ^"""n. 



SCOTT, COOPER, AND WASHINGTON IRVING. 



BY SIR WALTER SCOTT. 

COUNT ROBERT OF PARIS, a Tale of 
the Lower Empire. By the Author of Wa- 
vcrlcy. In :] vols. 
iii' 1 reader will at once perceive that the subject, 
■Be characters and the scenes of action, could not have 
bl ' r -' !1 ''• " r the display of the various and un- 

equalled powers of the author. All that is glorious in arts 
and splendid in arms— the glitter of armor, the pomp of 
war. and the Bplendor of chivalry— the gorgeou 
ol the Bo ruins of Byzantium— the magnifi- 

the Grecian capital, and the richness and volup- 
tuousm ss of the imperial court, will rise before the reader 
m of beautiful and dazzling images." — Com- 
martial Advertiser. 

AUTOBIOGRAPHY OF SIR WALTER 

SCOTT. With a Portrait. 

" This is a d( lightful volume, which cannot fail to sat- 
of which the contents ought to be 
known i n i would be deemed conversant with 

the literature of our era." — National Gazette. 

HISTO R Y OF SCOTLAND. In 2 vols. 
"The H itland, by Sir Walter Scott, we do 

11,11 besil ite lare, will be, if possible, more exten- 

i nl. than the most popular work of fiction, by the 
same prolific author, and for i it com- 

bines much of the brilliant coloring of tbi [vai 

iners, and all the graceful facility of 
styl'' and pict i of description of Ins other 

- iili a minute fidelity to i. 
of history, and into their authenti- 

city and put to the blush 

Mr. Hum id historians. Such is the 

harm of Sir Walter Scott's pen, it has only to 
touch the simpl of every-day life, and it. starts 

ih all the interest of a scene of romance ; 
uc h is Ins i' nature, that the 

.mil serfs and collared fools with whom Ins in- 
vent nr genius has peopled so many volumes, are regarded 
by us as iio1 una,' i reations of fancy, bul as real flesh and 
blood existences, with all the virtues, feelings and errors 
of common-place humanity." — Lit. Cfazette. 

TALES of a GRANDFATHER, being a 
ts from French History. By the Author 
af Waverley. 



LT( >NEL LINCOLN, or the LEAGUER of 

BOSTON, 2 vols. 
The LAST of the MOHICANS, 2 vols. 

12mo. 
The PRAIRIE, 2 vols. 12ma 



BY WASHINGTON IRVING. 



BY MR. COOPER. 



THE BRAVO. By the Author of the Spy, 
Pilot, &c. In 2 vols. 

The WATER- WITCH, or the SKIMMER 

of the SEAS. In 2 vols. 

"We have no hesitation in classing this among the 
most powerful of the romances of our countryman."— 

V. Stales (in 

We could ont break from the volumes, and may pre- 
dict that they will excite the same interest in the minds 
of almost every nailer. The concluding chapters produce 
intense emotion.'' — National Gazette. 

New Editions of the following 

siimc Author. 



Works by the 



^ 



VOYAGES and ADVENTURES of the 
COMPANIONS of COLUMBUS. By 
Washington Irving, Author of the Life 
of Columbus, &c. 1 vol. 8vo. 
"Of the main work we may repeat that it p 
. iportant history and the ma 
mantic adventure. It sustains in every respect the repu- 
if Irving." ; - We may hope that the gifted author 
i in like manner the 
,i,i Cnries ; and thus com pi 
which will contribute to the especial gratifica. 
lion of Americans, and Conn an imperishable fund of 
il instruction for all ages and countries."— JVa*. 

As he leads us from one savage tribe to another, as 

ace and 
il, as he wanders among the magnificei I 
of nature, as he relates with scrupulous fidelity the 

of tin se whos 
the must part marked with traits to command admira- 
tion, and perhaps esteem— everywhere we find him the 
same undeviating, but beautiful moralist. 

to the reason and the heart." — Am. Quarterly Re- 

" This is a delightful volume; for the preface tri 
that the I springing out of the 

voyages of Columbus may be compared with attempts of 

errant to achieve the enter] 
unfinished by some illustrious prodi hington 

name is a pledge how well their stories will he 
told : and we only regr t that we mast of necessity defer 
our extracts for a week.'' — London Lit. Gazette. 

A CHRONICLE of the CONQUEST of 
GRENADA. By Washington Irving, 

Esq. In 2 vols. 
"On the whole, this work will sustain the high fame 
of Washington Irving. It tills a blank in the historical 
library which ought not to have remained so long a 
blank. The language throughout is at once chaste and 
animated ; and the narrative may be said, like Spenser's 
Fany i,ii long gallery of splendid pic- 

Ac id. Lit. Gazette. 
"Collecting his materials from various historians, and 
tone and manner of a monk- 
ish chronicler, i. ! them m a narrative which 

r reminds us it the rich and storied p 

Froissart He dwells on the teats of chivalry performed I 

by the Christian Knights, with all the ardor winch might j 

be expected from a priest, who mixed, according to the J 

mes, not only in the palaces of courtlyj 

festivals, as an honored and wei- ' 

ist, but who v a panion in the camp, j 

and their spiritual and indeed bodily comforter and as- . 

sistant iu the field of battle. — Am. Quarterly Review. 

New Editions of the following Works by the j 
same Author. 

The SKETCH BOOK, 2 vols. 12ma 

KNICKERBOCKER'S HISTORY of NEW 
YORK, revised and corrected. 2 vols. 

BRACEBRIDGE HALL, or the HUMOR- 
ISTS, 2 vols. 12mo. 

TALES of a TRAVELLER, ,2 vols. 12mo. j 



TRAVELS, ANNUALS, &c 



NOTES on ITALY, during the years 1829-30. 
By Remerandt Peale. In 1 vol. 8vo. 

"This artist will gratify all reasonable expectation; 
he is neither ostentatious, nor dogmatical, nor too mi- 
nute; he is not a partisan nor a carper; he admires with- 
out servility, he criticises without malevolence; his 
frankness and good humor give an agreeable color anil 
erlect to all bis decisions, and the object of them ; his book 
useful general idea of the names, works, and de- 
serts, of the gnat masters; it is an instructive and enter- 
taining index.'' — Nat. Qai. 

" We have made a copious extract in preceding columns 
from tliis interesting work of our countryman, Rembrandt 
Peale, recently published. It has received high commen- 
dation from respectable sources, which is justified by the 
portions we have seen extracted-'' — CommercialAdvcrliscr. 

" Mr. Peale must be allowed the credit of candor and 
entire freedom from affectation in the judgments he has 
pass id. At the same time, we should not omit to notice 
the variety, extent, and minuteness of his examinations. 
No church, gallery, or collection, was passed by, and mosl 
of th» individual pictures are separately and carefully 
noticed." — fin. Quarterly Review. 

FRAGMENTS of VOYAGES and TRAV- 
ELS, including ANECDOTES of NAVAL 

LIFE ; intended chiefly for the Use of Young 
Persons. By Basil Hall, Capt. R, N. In 
2 vols, royal 18mo. 

" His volumes consist of a melange of autobiography, 
naval anecdotes, and sketches of a somewhat discursive 
nature, winch we have felt much pleasure in perusing." 

"The title page to these volumes indicates their being 
chietiy intended for young persons, but we are much mis 
taken if the rare of gray-beards will be among the least 
numerous of the readers of ' midshipmen's pranks and 
the humors of the green room.' " — Lit. Gazette. 

A TOUR in AMERICA. By Basil Hall, 
Capt. R. N. In 2 vols. 12mo. 

SKETCHES OF CHINA, with Illustrations 
from Original Drawings. By W. W. Wood. 
In 1 vol. 12mo. 

" The residence of the author in China, during the 
■" years 1826-7-8 and (I, lias enabled him to collect much 
x very curious information relative to this singular people, 
.which he has embodied in his work; and will serve to 
n gratify the curiosity of many whose time or dispositions 
I do not allow them to seek, in the voluminous writings of 
f the Jesuits and earl) travellers, the information contained 
, in the present work. The recent discussion relative to 
, n the renewal of the Cast India Company's Charter, has 
(l e.\ejted much interest; and among ourselves, the desire 
, t to be further acquainted with the subjects of 'the Celes- 
'u tial Empire,' has been considerably augmented." 

a EXPEDITION to the SOURCES of the 
I MISSISSIPPI, Executed by order of the 
n Government of the United States. By Ma- 
'l jor S. H. Long. In 2 vols. 8vo. With Plates. 

''..HISTORICAL, CHRONOLOGICAL, GEO- 
,. GRAPHICAL, and STATISTICAL AT- 
n LAS of NORTH and SOUTH AMERI- 
CA, and the WEST INDIES, with all 

','jb their Divisions into States, Kingdoms, &c. 

t on the Plan of Le Sage, and intended as a 

' < companion to Lavoisne's Atlaa In 1 vol. 

; * folio, containing 54 Maps. Third Edition, 

improved and enlarged. 



to render it worthy of the purpose for which it 
is intended. 

Embellishments. — 1. The Hungarian Prin- 
cess, engraved by Ilhnan and Pillbrow, fr< m a 
picture by Holmes. — 2. The Bower of PaphdB, 
engraved by Ellis, from a picture by .Martin. — 
3. The Duchess and Sancho, engraved by Du- 
rand, from a picture by Leslie. — 4. Richard and 
Saladin, engraved by Ellis, from a picture by 
Cooper. — 5. The Rocky Mountains, engraved 
by Hatch and Smilie, from a picture by 
Doughty. — 6. Lord Byron in Early Youth, 
engraved by Ellis, from a picture by Saunders. 
— 7. Tiger Island, engraved by Neagle, from 
a picture by Stanfield. — 8. The Blacksmith, 
engraved by Kelly, from a picture by Neagle. 
— 9. The Tight Shoe, engraved by Kelly, from 
a picture by Richter. — 10. Isadorc, en 
by Illman and Pillbrow, from a picture by 
.lackson. — 11. The Dutch Maiden, engraved 
by Neagle, from a picture by Newton. — 12. 
The Mother's Grave, engraved by Neagle, from 
a picture by Schafler. 



ATLANTIC SOUVENIR FOR 1831. 

Embellishments. — 1. Frontispiece. The 
Shipwrecked Family, engraved by Ellis, from 
a picture by Burnet. — 2. Shipwreck off Fort 
Rouge, Calais, engraved by Ellis, from a pic 
ture by Stanfield. — 3. Infancy, engraved by 
Kelly, from a picture by Sir Thomas Law- 
rence. — 4. Lady Jane Grey, engraved by Kelly, 
from a picture by Leslie. — 5. Three Score and 
Ten, engraved by Kearny, from a picture by 
Burnet. — 6. The Hour of Rest, engraved by 
Kelly, from a picture by Burnet. — 7. The Min- 
strel, engraved by Ellis, from a picture by Les- 
lie.— 8. Arcadia, engraved by Kearny, from a 
picture by Cockerell. — 9. The Fisherman's 
Return, engraved by Neagle, from a picture 
by Collins. — 10. The Marchioness of Carmar- 
then, granddaughter of Charles Carroll of Car- 
rollton, engraved by Illman and Pillbrow, from 
a picture by Mrs. Mee. — 11. Morning among 
the Hills, engraved by Hatch, from a picture 
by Doughty. — 12. Los Musicos, engraved by 
Ellis, from a picture by Watteau. 

A few copies of the ATLANTIC SOUVE- 
NIR, for 1830, are still for sale. 



ATLANTIC SOUVENIR, FOR 1833. 

This volume is superbly bound in embossed 
rather, and ornamented with numerous plates, 
xecuted in the best style, by the first artists. 
• "■ expense ha! been spared in the endeavor 



the SEASONS. By 



THE BOOK of 
William Howitt. 

"Since the publication of the Journal of a Naturalist, 
no work at once so interesting and instructive as the 
Book of the Seasons has been submitted to tbe public 
Whether in reference to the utility of its design, or the 
grace and beauty of its execution, it will amply merit the 
popularity it is certain to obtain. It is, indeed, cheering 
and refreshing to meet with such a delightful volume so 
full of nature and truth— in which reflection and experi- 
ence derive aid from imagination— in which we are 
taught much; but in such a manner as to make it doubt 
ful whether we have not been amusing ourselves all thp 
time we have been reading." — New Monthly J\I'i<raii ne 

"The Book of the Season s is a delightful book anH 
reconyg Cllu C U IU Ml lUtgll Ul 1MIUH! JIM— a iw .,- Ma "° 



EDUCATION, 



LESSONS on THINGS, intended to improve 
Children in the Practice of Observation, Re- 
flection and Description, on the System of 
Pjctalozzi, edited by John Frost, A. M. 
The publishers request the attention of 
teachers, school committees, and all who are 
desirous of improving the methods of instruc- 
tion, to this work, which is on a plan hitherto 
anal tempted by any school-book in this coun- 
try, and which has been attended with extra- 
ordinary success in England. 

The following remarks on the work are ex- 
tracted from the " Quarterly Journal of Edu- 
cation." 

This little volume is a 'corrected and re-corrected' edi- 
tion of lessons actually given to children, and, therefore, 
possesses a value to which no hook made in tin" close! 
can lay claim, being the result of actual experiment. 
The work consists of a number of lessons, divided into 
five series; beginning with subjects the most easy ami 
elementary, it gradually increases in difficulty, each suc- 
itep being adapted to the mind of the child as it 
acquires fresh stores of know 

Every pari of i hese lessons is interesting to the child, 
both on account of the active operation into which his 
own mind is necessarily called by the manner in Which 
the lessons are given ; and also by the attractive nature 
Of many of the materials which form the subject of the 
lessons, in the first and most elementary series, the pupil 
is simply taught to make a right use of his organs of 
sense, an I in exercise his judgment so far only as relates 
to the objects about him; and accordingly the matter 
brought before him at this stage, is such that its obvious 
prop in - can be discovered and described by a child who 
has aaquired a tolerable knowledge of his mother tongue." 

OUTLINES of HISTORY, from the Earliest 
Records to the Present Time. Prepared for 
the Use of Schools, with Questions, by John 
Frost, A. M. 

" The main object of the work is, by giving a selection 
of interesting and striking facts from more elaborate his- 
tories properly and carefully arranged, with chronological 
tables, in render the study of general history less dry and 
repulsive than it has been heretofore. This, we think is 
fully accomplished. Very great care appears to have been 
bestowed on the selections, and in arranging the chrono- 
logical tahles. as well as in the classification of the his- 
torical mailer into parts and chapters. The work will 
Sufficient!] recommend itself to all who examine it."— 
Sat. Evening Post. 

" 'J'o concentrate in one comparatively small volume, a 
Complete ppitome of Die enure history of the world, an- 
cient and modern, so treated as to present acorrect image 
of it, would seem to be an object to he wished for, rather 
than' ex pec ted ; the ' Outlines of History,' however, realize 

this objec! " Asiatic Journal. 

" We consider that Mr. F has done a service to schools, 
hv the tone : ""' labor which he has bestowed upon this 
work ■ the marginal dates will be found of great service, 
but the chapters of questions upon the text, and upon the 
mans to illustrate the geography of the history, will es- 
neciaily recommend the work to the attention of teach- 
ers "_C7. 6'. Oaiette. 

Philadelphia, July Wh, 1831. 
• The • Outline* of History,' I consider an excellent 

- The 
ili- 
the 



FRENCH AND SPANISH. 



BY A. BOLMAR. 




parents and teachers 



C. WALKER." 
Philadelphia, April 30th, 1831. 
„ n „ Sir,— I have just received a copy of your edition 
,- the Outlines of History.' From a cursory perusal, I 
dj.nosed to give it B high rank as a school-book. So 
a 'A'il satisfied am I with the arrangement and execution 
rf the work, that 1 intend to put it immediately into the 
bands ''J^y 1 ; obedient servant. 

* • -■ ■- ■-•• " ■•' "•■ '■■'■•'"■.»ri> 



A COLLECTION of COLLOQUIAJ 
PHRASES on every Topic necessary to main" 
tain Conversation, arranged under differer 
heads, with numerous remarks on the peculia" 
pronunciation and use of various words — tLv\ 
whole so disposed as considerably to facilitaf- 
the acquisition of a correct pronunciation o ' 
the French. By A. Bolmar. One vol. 18mr: ' 

A SELECTION of ONE IIUNDRE 
PERRIN'S FABLES, accompanied by a Ke; 5 
containing the text, a literal and free trail;, 
lation, arranged in such a manner as to poh 
out the difference between the French and tia 
English idiom, also a figured pronunciation c 
the French, according to the best French wor!° 
extant on the subject; the whole preceded L, 
a short treatise on the sounds of the Frent 
language, compared with those of the Englis 

Les AVENTURES de TELEMAQIP 
par FENELON, accompanied by a Key rl 
the first eight books ; containing like the Fu 
bles— the Text — a Literal — and Free Trai .' 
lation ; intended as a Sequel to the Fables. 

The expression 'figured pronunciation,' is above A' 
ployed to express that the words in the hey to the Frerft 
fables are spelt and divided as they are pronounced. / . 
what Walker has done in his Critical pronouncing ) 
tionary ; for instance, he indicates the pronunciation of 
irord enough, by dividing and spelling it thus, e-nuf. "* 
the same manner I indicate the pronunciation ef the W 
comptaient /Acs, kon-te. As the understanding of 3! 
figured pronunciation of Walker requires the studcii , e 
be acauainlcd with the primitive sounds if the /.'■'_ 
els, he must likewise, before he can understand the ngn. e 
pronunciation of the French, make himself acquainted ?, 
the 20 primitive sounds of the. French vowels. This u , 
intelligent person can get from a native, or from anyl l , 
who reads French well, in a few hours. 

A COMPLETE TREATISE on the GE r 
DERS of FRENCH NOUNS; in a sn rI 
pamphlet of fourteen pages. j 

This little work, which is the most compl m 
of the kind, is the fruit of great labor, and \ 
prove of immense service to every learner. ' 

ALL THE FRENCH VEKBS, both RIe 
ULAR and IRREGULAR, in a small volm™ 

The verbs elre to be, avoir to have, jxirler to sp< 
finir to finish, recevoir to receive, vendre to sel 
tever to rise, se bien porter to be well, s'en nller to 
away, are hero all conjugated through — ajjirmati*a\ 
— negatively — interrogatively — and negatively ant- ' j 
terrogatively — an arrangement which will greath 
cilitate the scholar in his learning the French vt^j 
and which will save Ihc master the trouble of explvt 
ing over and over again what may be much lys 
easily learned from books, thus leaving him more n a 
to give his pupil, during the lesson, that instru< 
which cannot be found in books, but which mus 1 . } 
learned from a master. ' 



NEUMAN'S SPANISH and ENGL**' 
DICTIONARY. New Edition, in one.- 

1(imn - 



CLASSICAL LITERATURE. 



INTRODUCTION to the STUDY of the 
GREEK CLASSIC POETS, for the use of 
Young Persons at School or College. 

Contents. — General Introduction ; Ho- 
meric Questions ; Life of Homer; Iliad; 
Odyssey; Margites; Batrachomyomachia; 
Hymns; Hesiod. By Henry Nelson Cole- 
ridge. 

I "We have been highly pleased with this little volume. 
This work supplies a want which we have often painfully 
'"clt. and affords a manual which we should gladly see 
placed in the hands of every embryo under-graduate. 
»Ve look forward to the next portion of this work with 
lery eager and impatient expectation." — British Critic. 
] " Mr. Coleridge's work not only deserves the praise of 
Jlear, eloquent and scholar like exposition of the prelimi- 
nary matter, which is necessary in order to understand 
•mil enter into the character of the great Poet of anti- 
quity; but it Ikis likewise the more rare merit of being 
Edinirably adapted for its acknowledged purpose. Jt is 
written m thai fresh and ardent spirit, which to the con- 
genial mind of youth, will convey instruction in the 
\iost effective manner, by awakening the desire of it; 
ind by enlisting the lively and buoyant feelings in the 
•an se of useful and improving study; while, by its preg- 
aut brevity, it is more likely to stimulate than to super- 
jde more profound and extensive research. If then, as it 
■ avowedly intended for the m^c of t hu younger rea lers 
f Homer, and, as il is impossible not to discover, with a 
tore particular view to the great school to which the au- 
tor owes his education, we shall be much mistaken if it 
Tes not become as popular as it will be useful in that 
■lelirated establishment."— Quarterly Review. 

"We sincerely hope that Mr. Coleridge will favor us 
"i til a continuation of his work, which he promises." — 

■ ' ,n S- 
!"The author of this elegant volume has collected a vast 
ass of valuable information. To the higher els 
e public schools, and young men of universities, this 
dune will be especially valuable ; as it will afford an 
reeable relief of light reading to more grave studies at 
fee instructive and entertaining." — Wesley an Met ftodist 
agazine. 

TLAS OF ANCIENT GEOGRAPHY, con- 
sisting of 21 Colored Maps, with a complete 
Accentuated Index. By Samuel Butler, 
D. D., F. R. S. &c. Archdeacon of Derby. 

By the same Author. 

EOGRAPHIA CLASSICA: a Sketch of 
Ancient Geography, for the Use of Schools. 
In *vo. 

;tract of a Letter from Professor Stuart of 
Andover. 



MECHANICS, MANUFACTURES, &c 



1 have used Butler's Atlas Classica for 12 or 14 years, 

1 prefer it on the score of convenience and correctness 

any atlas within the compass of my knowledge. It 

•vidently a work of much care ami taste, and most 

ipily adapted to classical readers and indeed all others, 

nil the history of past ases. I have long cherish- 

ig desire to seethe work brought forward in this 

and I am exceedingly gratified that you have t ^ )0 ' r 

nd through this undertaking. The beautiful manner 

vhich the specimen is executed that you have sent me 

i great credit to engravers and publishers. It cannot 

hat our schools and colleges will fail to adopt this 

k, and bring it into very general circulation. I know 

> i e 1 1 in all respects would supply its place." 

ibridged but classical and excellent work of But- 

on Ancient Geography, which you are printing as an 

mnpaniinent to the maps. I consider one of the most 

• works of the kind, especially for 
."ig the classics, that has come unde) my notice. I 
^V/>u the most ample success in these highly 



A PRACTICAL TREATISE on RAIL- 
ROADS, and INTERIOR COMMUNI- 
CATION^ in GENERAL— containing an 
account of the performances of the different 
Locomotive Engines at, and subsequent to, 
the Liverpool Contest ; upwards of two 
hundred and sixty Experiments with Tables 
of the comparative value of Canals and Rail- 
roads, and the power of the present Locomo- 
tive Engines. By Nicholas Wood, Colliery 
Viewer, Member of the Institution of Civil 
Engineers, &c. 6vo. with plates. 

" In this, the able author has brought up his treatise to 
thi' dale of the latest improvements in this nationally 
important plan. We consider the volume to be one of 
greal general interest." — Lit. Oaz. 

" IVe must, in 'justice, refer the reader to the work 
itself, strongly assuring him that, whether in- be a man of 
science, or one totally unacquainted with ils technical 
difficulties, he will hen 1 receive instruction and pleasure, 
in a degree which we have seldom seen united before.' 
Monthly Rev. 

REPORTS on LOCOMOTIVE and FIXED 
ENGINES. By J. Stephenson and J. 
Walker, Civil Engineers. With an Ac- 
count of the Liverpool and Manchester Rail- 
road, by II. Booth. In 8vo. with plates. 

MILLWRIGHT and MILLER'S GUIDE. 
By Oliver Evans. New Edition, with ad- 
ditions and corrections, by the Professor of 
Mechanics in the Franklin Institute of 
Pennsylvania, and a description of an im- 
proved Merchant Flour-Mill, with engrav- 
ings, by C. & O, Evans, Engineers. 

THE NATURE and PROPERTIES of the 
SUGAR CANE, with Practical Directions 
for its Culture, and the Manufacture of its 
various Products; detailing the improved 
Methods of Extracting, Boiling, Rehning, 
and Distilling; also Descriptions of the Best 
Machinery, and useful Directions for the 
general Management of Estates. By George 
Richardson Porter. 

"This volume contains a valuable mass of scientific 
and practical information, and is, indeed, a compendium 
of everything interesting relative to colonial agriculture 
and manufacture." — Intelligencer. 

"We can altogether recommend this volume as a most 
valuable addition to the library of the home Wot India 
merchant, as well as that of the resident planter."— Lit. 
Gazette. 



" This work may be considered one of the most valua- 
ble books that has yet issued from the press connected 
with colonial interests; indeed, we know of no greater 
service we could render West India proprietors, than in 
recommending the study of Mr. Porter's volume."— Spec- 



" The work before us contains such valuable, scientific. 
and practical information, that we have no doubt it will 
find a place in the library of every planter and person 
connected with our sugar colonies."— Monthly Magazine 



©hemtotrs, Statural ^fstorg, antr Philosophy 



THE CHEMISTRY OF THE ARTS, on the 
basis of Gray's Operative Chemist, being 
on Exhibition of the Arts and Manufac- 
tures dependent on Chemical Principles, 
Willi numerous Engravings, l>y ARTHUR 
Im PORTER, M. D. late Professor of 
Chemistry, &- c . in the University of Ver- 
mont. In 8vo. With numerous Plates. 

The popular and valuable English work of Mr. 
Gray, which forms the groundwork of the present 
volume, was published in London in 1829, and de- 
to exhibit a systematic and practical view of the 
numerous Arts and Manufactures which involve the 
application of Chemical Science. The author himself, 
a skilful, manufacturing, as well as an able, scientific 
chemist, enjoying the multiplied advantages afforded 
by the metropolis of the greatest manufacturing nation 
on earth, was eminently qualified for so arduous an 
undertaking, and the popularity of the work in Eng- 
land, as well as its intrinsic merits, attest the fidelity 
and success with which it has been executed. In 
the work now offered to the American public, the 
practical character of the Operative Chemist 1 
preserved, and much extended by the addition of a 
greal variety of original matter, by numerous correc- 
tions of the original text, and the adaptation of the 
whole to the state and wants of the Arts and Manu- 
factures of the United Slates. Among the mo 
siderable additions will be found full and extended 
treatises on the Bleaching of Cotton and Linen, on the 
various branches of Calico Printing, on the Manufac- 
ture of the Chloride of Lime, or Bleaching Powder, 
and numerous Staple Articles used in the Arts of 
Dying, Calico Printing, and various other processes 
of Manufacture, such as the Salts of Tin, Lead, Man- 
ganese, and Antimony ; the most recent Improve- 
ments on the Manufacture of the Muriatic, Nitric, 
and Sulphuric Acids, the Chromates of Potash, the 
latest information on the comparative Value of Dif- 
ferent Varieties of Fuel, on the Construction of 
Stoves, Fire-Places, and Stoving Rooms, on the Ven- 
tilation of Apartments, &c. &e. The leading object 
has been to improve and extend the practical charac- 
ter of the Operative Chemist, and to supply, as the 
publishers Hatter themselves, a deficiency which is 
felt by every artist and manufacturer, whose processes 
involve the principles of chemical science, the want 
of a Systematic Work which should embody the most 
recent improvements in the chemical arts and manu- 
factures, whether derived from the researches of sci- 
entific men, or the experiments and observations of 
the operative manufacturer and artisans themselves. 



CHEMICAL MANIPULATION. Instruction 
to Students on the Methods of perform- 
ing Experiments of Demonstration or 
Research, with accuracy and svicccss. By 
MICHAEL FARADAY, F. R. S. First 
American, from the second London edi- 
tion, with Additions by J. K. MITCHELL, 
M.D. 

" After a very careful perusal of this work, we strenu- 
ously recommend it. as containing the most complete ami 
excellent instructions for conducting chemical experi 
meats. There are few persons, however great their ex- 
perience, who may not gain information in many impor 
taut particulars; and for ourselves, we beg most unequiv 
ocally to acknowledge that we bave acquired many new 
and important hints on subjects of even every-day occur- 
rence." — Philosophical Mag. 

"A work hitherto exceedingly wanted in the labora 
tory. equally us< ful to the proficient and to the student, 
and eminently creditable to the industry and skill of the 
author, and to the school whence it emanates." — Jour- 
no/ of tin — d d.n 



GEOLOGICAL MANUAL, by H. T. De la 
Bechc, F. R. S., F. G. S., Mem. Geol. Soc. 
of France. In 8vo. With 104 Wood Cuts. 

ELEMENTS of PHYSICS, or NATURAL 
PHILOSOPHY, GENERAL and MEDI- 
CAL, explained independently of TECH- 
NICAL MATHEMATICS, and containing* 
New Disquisitions and Practical Sugges- 
tions. By Neill Arnott, M. D. Second 
American from the fourth London edition. 
with Additions by Isaac Hays, M. D. 
"Dr. Arnott's work has done for Physics as much a;' 

Locke's Essay did for the science of mind." — London Uni 

versity Magazine. 

" We may venture to predict that it will not he surpass 
ed." — Times. 

"Dr. A. has not done less for Physics than Blackstoni. 
did for the Law." — Morning Herald. 

"Dr. A. has made Natural Philosophy as attractive a 
Butlbn made Natural History." — French Critic. 

" A work of the highest class among the productions o 
mind." — Courier. 

" We regard the style and manner as quite admirable.i 

— Morning Chronicle. 

" As interesting as novel-reading." — jUlkenaium. 

"Never did philosophic hand wield a pen more calci 
lated to win men to he wise and good." — Edinburgh 
server. 

" Of this valuable, or we might say, invaluable wor' 
a second edition has been speedily demanded hy the pu 
lie voice." — Lit. Oaz. 

A FLORA of NORTH AMERICA, wit 
108 colored Plates. By W. P. C. Bartoi 
M. D. In 3 vols. 4to. 

ARNOTT'S ELEMENTS of PHYSIC 

Vol. II. Part I. Containing Light and He; 

"Dr. Arnott's previous volume has been so well rece 
ed, that it has almost banished all the flimsy producth 
called popular, which falsely pretend to strip science 
its mysterious and repulsive aspect, and to exhibit a ho 
day apparel. The success of such a work shown m< 
clearly that it is plain, but sound knowledge which I 
public want." — Monthly Review. 

AMERICAN ORNITHOLOGY, or NAT 
RAL HISTORY of BIRDS, imiabiti 
the UNITED STATES, by Charles I 
cien Bonaparte; designed as a contim 
tion of Wilson's Ornithology, Vols. I. 
and III. 

%* Gentlemen who possess Wilson, and are 
sirous of rendering the work complete, arc inforn 
that the edition o? this work is very small, and t 
but a very limited number of copies remain uns< 
Vol. IV. in the Press. 

A DISCOURSE on the REVOLUTIONS 
the SURFACE of the GLOBE and t 
Changes thereby produced in the A. 
MAL KINGDOM. By Baron G. Ci 

Translated from the French, with Illus 
tions and a Glossary. In 12mo. With Pis 

' One of the most scientific and important, yet | 

and luci Men adorn the age Here is 

aid to the reader interested in the study of nature, 
the lights which reason and investigation have ilir 
upon the formation of the uuiverse."— JVew Monthly? 



PHYSIOLOGICAL MEDICINE Ai\D ANATOMY. 



HISTORY OF CHRONIC PHLEGMASIA, 
OR INFLAMMATIONS, founded on Clin- 
ical Experience and Pathological Anatomy, 
j exhibiting a View of the different Varieties 
i and Complications of these Diseases, with 
their various Methods of Treatment. By 
\ F. J. V. Broussais, M. D. Translated from 
| the French of the fourth edition, by Isaac 
j Hays, M. D. and R. Eglesfeld Griffith, 
! M. D. Members of the American Philosoph- 
I ical Society, of the Academy of Natural 
i Science, Honorary Members of the Phila- 
i delphia Medical Society, &c. &,c. In 2 vols. 
|.8vo. 



DIRECTIONS for MAKING ANATOM- 
ICAL PREPARATIONS, formed on the 
basis of Pole, Marjolin and Breachet, and 

including tlie new method of Mr. Swan, by 
Usher Parsons, M. D. Professor of Anatomy 
and Surgery. In 1 Vol. 8vo. with plates. 



1XAM1XATION OF MEDICAL DOC- 
E TRINES AND SYSTEMS OF NOSOL- 
h OGY, preceded by Propositions containing 
i the Substance of Physiological Medicine, 
h by F. J. V. Broussais, Officer of the Royal 
[' Order of the Legion of Honor ; Chief Phy- 
b sician and First Professor in the Military 
i ; Hospital for Instruction at Paris, &c. Third 
: edition. Translated from the French, by 
f Isaac Hays, M. D. and R. E. Griffith, 
J M. D. In 2 vols. 8vo. In the press. 

'■TREATISE ON PHYSIOLOGY, Applied 
'to Pathology. By F. J. V. Broussais, M. D 

^Translated from the French, by Drs. Bell 
•and La Roche. 8vo. Third American edi- 
■tion, with additions. 

annot too strongly recommend the present work 

jthe attention of our readers, and indeed of nil those 

| ( o wish to study physiology as it ought to be studied, 

-its application to the science of disease." "We may 

•ly say that lie lias accomplished his task in a most 

' sterly manner, and thus established his reputation as 

excellent physiologist and profound pathe 
t "orth American Med. and Surg. Jaurn. Jan. 1827. 

IE PRINCIPLES AND PRACTICE OF 
MEDICINE. By Samuel Jackson, M. D. 
Adjunct Professor of the Institutes and Prac- 
;ice of Mecicine in the University of Penn- 
sylvania. 8vo. 

4E PRACTICE OF MEDICINE, upon the 
Principles of the Phy-uoloo-ical Doctrine. 
Jy J. G. Coster, M. D. Translated from 
he French. 

i EPITOME of the PHYSIOLOGY, 
1 lENERAL ANATOMY, and PATHOL- 
OGY of BICHAT. By Thomas Hender- 
>pon, M. D. Professor of the Theory and 

h ice of Medicine in Columbia College, 
nftshington City. 8vo. 

Epitome of Dr. Henderson oiieht and must find a 
• in the library of every physician desirous of useful 

-• for himself, or of being instrumental in im- 

it to others, whose studies he is expected to super- 
d."— -JV. Ji. Med. and Surg. Journ. No. lo. 



A TREATISE on PATHOLOGICAL 
ANATOMY. By William E. Hornee, 

M. D. Adj. Prof of Anatomy in the Univer- 
sity of Pennsylvania. 

"We can conscientiously commend it to the me 
the profession, as a satisfactory, interesting, and instruc- 
tive view of the subjects discussed, and as well adapted 
to aid them in forming a correct appn ciation of the dis- 
eased conditions tbey are called on to relieve." — American 
Journal of the Medical Sciences, jVo. 9. 



By the same Author. 

A TREATISE on SPECIAL and GENERAL 
ANATOMY. Second edition, revised and 
corrected, in 2 Vols. 8vo. 

LESSONS in PRACTICAL ANATOMY, 
for the use of Dissectors. 2d edition, in 1 
Vol. 8vo. 

SYSTEM of ANATOMY, for the use of Stu- 
dents of Medicine. By Caspar Wistar. 
Fifth edition, revised and corrected, by W. 
E. Horner, Adjunct Professor of Anatomy 
in the University of Pennsylvania. In 2 
Vols. 8vo. 

ELEMENTS of GENERAL ANATOMY, 
or a description of the Organs comprising 
the Human Body. By P. A. Beclard, Pro- 
fessor of Anatomy to the Faculty of Medi- 
cine at Paris. Translated by J. Togno. 

TREATISE on SURGICAL ANATOMY. 
By Abraham Colles, Professor of Anatomy 
and Surgery, in the Royal College of Sur- 
geons in Ireland, &c Second American 
edition, with notes by J. P. Hopkinson, De- 
monstrator of Anatomy in the University of 
Pennsylvania, &c. &c. 

A TREATISE on PATHOLOGICAL 

ANATOMY. By E. Geddings, M. D. Pro- 
fessor of Anatomy in the Medical College of 
South Carolina. In 2 vols. 8vo. (In the 
press.) 



ELEMENTS OF MYOLOGY. By E. Ged- 
dings, M. D. illustrated by a series of beau- 
tiful Engravings of the Muscles of the Hu- 
man Body, on a plan heretofore unknown 
in this country. In the press. 
This work, in addition to an ample and neenrato 
description of the general and special anatomy of the 
LVTISE on FEVER, considered in thejm'iscular system, will comprise illustrations of the 
t of the new medical Doctrine. Bv J. subject from comparative anatomy and 

m i * i c .l Ti l with an account of the irregularities, variations and 
OISSEAU. Translated from the French. | anoma , ies . d servrd hv th* various ancient a nd mod. 
'ie Press I ern anutomi? 



MEDICINE AND SURGERY. 



A TREATISE on FEVER. By Southwood 
Smith, M. D., Physician to the London 
Fever Hospital. 

" No work has been more lauded by the Reviews than 
the Treatise on Fevers, by Southwood Smith. Dr. John- 
son, the editor of the MedicoChirurgical Review, says, 
'It is the beet we have ever perused on the subject of 

fever, am! in our conscience, we believe it the best that 
ever flowed from the pen of physician in any age or in 
any country.' "— Am. Med. J 

An ESSAY on REMITTENT and INTER- 
MITTENT DISEASES, including generic- 
ally Marsh Fever and Neuralgia — compris- 
ing under the former, various Anomalies, 
Obscurities, and Consequences, and under a 
new systematic View of the latter, treating 
of Tic Douloureux, Sciatica, Headache, 
Ophthalmia, Toothache, Palsy, and many 
other Modes and Consequences of this gene- 
ric Disease; by John Macculloch, M. D., 
F. R. S. &c. &c. 

" In rendering Dr. Macculloch's work more accessible 
to the profession; we are conscious that we are clonic the 
siatf some service." — Med. Chir. Review. 

"We must strong!; recommend Dr. Macculloch's trea- 
tise to the attention of our medical brethri 
ing a most valuable mass of information, on a most im- 
portant subj ict." — JV*. A. Med a id ■ in " Journal. 

A PRACTICAL SYNOPSIS OF CUTANE- 
OUS DISEASES, from the most celebrated 
Authors, and particularly from Documents 
afforded by the Clinical Lectures of Dr. 
Biett, Physician to the Hospital of St. Louis, 
Paris. By A. Cazenave, M. D. and II. E. 
Schedee, M. D. 

" We can safely recommend this work to the attention 
of practitioners as containing much practical informa- 
tion, not onl . "ii ih ■ treatment, but also on the ran - 
of cutaneous affections, as being in fact Hie best treatise 
m, diseases of the skin that has ever appeared." — Ameri- 
eanJoun H .\'o.r>. 

SURGICAL MEMOIRS OF THE RUSSIAN 
CA M PAIGN. Translated from the French 
of Baron Larrey. 

LECTURES ON INFLAMMATION, exhib- 
iting a view of the General Doctrines, Pa- 
thological and Practical, of Medical Sur- 
gery. By John Thompson, M. 1)., F. R. S. E. 
Second American edition. 

THE INSTITUTES AND PRACTICE OF 
SURGERY ; being the Outlines of a Course 
of Lectures. By W. Gibson, M. D. Profes- 
sor of Surgery in the University of Pennsyl- 
vania. 3d edition, revised, corrected, and 
enlarged. In 2 vols. 8vo. 

PRINCIPLES OF MILITARY SURGERY, 
comprising Observations on the Arrange- 
ments Police, and Practice of Hospitals, 
an( | on the History, Treatment, and Anoma- 
lies of Variola and Syphilis ; illustrated with 
cases and dissections. By John Hennen, 
M D., F. It- S. E. Inspector of Military 
jj 0S pitals— first American from the third 
London edition, with the Life of the Author, 
by his son. Dr. John Uennen. 
.•The valueof Dr. Hennen's work is too well appreci- 

' i to need '" iV prai« "'" i,UT '- VVe were only ' 
hi to bring the third edition before the notice of our 
1 'i''r and having done tliis. we shall merely add, that 
,,. ,,,. rita I place in every library, ami that no 
|iiarv>M**«»t ou#iil to 1m wimoul H. - Mfd *' ' ' 



AMERICAN JOURNAL, OF THE MEDICAI 

SCIENCES. 

Published Quarterly. 

And supported by the most distinguished Physician 
in the United Slates, among which are Professor 
Bigelow, Channing, Chapman, Coxe, De Butts, D( 
wees, Dickson, Dudley, Francis, Gibson, Har( 
Henderson, Horner, Hosack, Jackson, Macnever. 
Moil, Mussey, Physick, Potter, Sewall, VVarrer 
and Worthington; Drs, Daniell, Drake, Emersor 
Feam, Geddings, Griffith, Hale, Hays, llaywan 
Ives, Jackson, Moultrie, Ware, and Wright It i 
published punctually on the first of ^vembe 
February, May, and August. Each No. contaii 
about 2«0 large 8vo. pages, and one or more plait 
— being a greater amount of matter than is fu 
nished by any other Medical Journal in the Unite 
Slates. Price 95 per annum. 
The following' Extracts show the estimatio 

in which this Journal is held in Europe : — 

r.'il of the American Journals are before us. * * 
or these the American Journal of the Medical Scieno 
i- by far the better periodical ; it is, indeed, the i>cst of tl 
itlantic medical publications : and, to make a cor, 
parison nearer home, is in most respects superior to tl 
i works of the same descri 
tion." — The Lancet, .Inn. 1831. 

"We need scarcely refer our esteemed and highly en 
(temporary, [The American Journal of th 
| from whom we quote, to our critical r. mai 

on the opinions of our own countrymen, or to the [irinq 
pies which influence us in tin. discharge of our editori 
duties." " Our copious extracts fron led pu 

tl, unnoticing inultitii ■ ii come 1 

proof of the esteem which we cut, 
tain l<e- Ins talents and a hi I i ties."— London Medical a 
Surgical Journal, Ma 

"The American Journal < f the Medical Sriem 
of thi most complete and I 

pe heal publications of the United States."— Bullet 

des Sciences Medicates, Tom. XIV. 

PATHOLOGICAL and PRACTICAL R J 
SEARCHES on DISEASES of the BRAI 
and SPINAL CORD. By John Abercro 
bie, M. D. 

"We have here a work of authority, and one wh 
does credit to the author and his country."— North Av. 
Med. and Su?-g. Journal. 

By the same Author. 
PATHOLOGICAL and PRACTICAL R 
SEARCHES on DISEASES of the ST 
MACH, the INTESTINAL CANAL, t 
LIVER, and other VISCERA of t 
ABDOMEN. 

"We have now closed a very long review of a t 
valuable work, and although we have endeavored to c 
dense into our pages a great mass of important mat 
we feel that our author has not yet received justice 
Medico- Chirurgical Review. 

A RATIONAL EXPOSITION of 
PHYSICAL SIGNS of DISEASES 
the LUNGS and PLEURA; Illustrati 
their Pathology and facilitating- their Di 
nosis. By Charles J. Williams, M. D. 
8vo. with plates. 

" If we are not greatly mistaken, it will lead to a be 
understanding, and a more correct estimate of the v. 
Itation, than any thing that has yet appear 
— im.Med. Journal. 

MANUAL of the PHYSIOLOGY of M/ 

or a concise Description of the Phenom 
of his Organization. By P. Hutin. Tr; 
lated from the French, with Notes, b\ 
Togno in 12mo. 



MEDICINE. 



The PRACTICE of PHYSIC. By W. P. 

Dkwees, M. D. Adjunct Professor of Mid- 
wifery, in the University of Pennsylvania, 
2 Vols. 8vo. 

r; "We have no hesitation in recommending it as deci- 
dedly one of the best systems of medicine extant. The 
^ tenor of the work in general reflects the highest honor on 
Dr. Dewees's talents, industry, and capacity for the exe- 
cution of the arduous task which he had undertaken. It 
a one of the most able and satisfactory works which mod- 
:m times have produced, and will be a standard authori- 
; :y." — London Med. and Surg. Journal, Aug. 1830. 

'DEWEES on the DISEASES of CHIL- 
DREN. 4th ed. In 8vo. 
.' The objects of this work are, 1st, to teach those who 

lave the charge of children, either as parent or guar- 
'Jian, the most approved methods of securing and im- 
proving their physical powers. This is attempted by 
Pointing out the duties which the parent or the guar- 
dian owes for this purpose, to this interesting, but 
Helpless class of beings, and the manner by which 
%eir duties shall be fulfilled. And 2d, to render 
Available a long experience to these objects of our 

Section when they become diseased. In attempting 
; ; his, the author has avoided as much as possible, 

technicality;" and has given, if he does not Hatter 
himself too much, to each disease of which he treats, 
•s appropriate and designating characters, with a 
'delity that will prevent any two being confounded 
,'jtgether. with the best mode of treating them, that 

ther his own experience or that of others has sug- 
.ested. 

•EWEES on the DISEASES of FEMALES. 
, 3d edition, with Additions. In 8vo. 

■ COMPENDIOUS SYSTEM OF MID- 
; WIFERY; chiefly designed to facilitate the 
, Inquiries of those who may be pursuing this 
Branch of Study. In 8vo. with 13 Plates. 5th 
b edition, corrected and enlarged. By W. P. 
J Dewees, M. D. 

'he ELEMENTS OF THERAPEUTICS 
and MATERIA MEDIC A. By N. Chap- 
man, M. D. 2 vols. 8vo. 5th edition, cor- 
rected and revised. 

ANUAL of PATHOLOGY: containing 

the Symptoms, Diagnosis, and Morbid Char- 
acter of Diseases, &c. By L. Martinet. 

Translated, with Notes and Additions, by 
1'Jones Quain. Second American Edition, 

■12mo. 

W We strongly recommend M. Martinet's Manual to the 
Mession, and especially to students; if the latter wish 
study diseases to advantage, tliev should always have 
U hand, both when at the bedside of the patient, and 

1 en making post mortem examinations." — American 

airnal of the Medical Sciences, No. I. 

JJNICAL ILLUSTRATIONS of FEVER, 
^comprising a Report of the Cases treated at 
■'he London Fever Hospital in 1828-29, by 
'Alexander Tweedie, M. D., Member of the 
vRoyal College of Physicians of London, &c. 
\l vol. 8vo. 

I- [n short, the present work, concise, unostentatious 

" is, would have led us to think that Dr. Tweedie was 

'.an of clear judgment, unfettered by attachment to 

liable hypbthi ais, that he was an energetic but 

practitioner, and that, if be did not dazzle his 

<: ith the brilliancy of theoretical specu%ii> 

ornmand their assent to the solidity of ai£ didac- 

pts."— Med. Chir. Journal. 



>l dazzle 

ufeti-Mii 
;f ■i* di 



The ANATOMY, PHYSIOLOGY, and DIS- 
EASES of the TEETH. By Thomas Biox, 
F.R.S., F.L.S. &c. In 1 vol. 8vo. With Plates. 

" Mr Bell has evidently endeavored to construct a 
work of reference for the practitioner, and b i. \i book 
for the student, containing a -plain ami practica 

of the information at present possessed h 

and results of the author's own invi I nd expe- 

rience.' " * * * "We must now take leave ol Mr Bell, 
whose work we have no doubt will become a class-book 
on the important subject of dental surgery."— Medico- Chi- 
rurgicnl Review. 

"We have no hesitation in pronouncing it to be the 
best treatise in the English language." — Worth American 
Medical and Surgical Journal, J\o. 19. 

AMERICAN DISPENSATORY. Ninth 
Edition, improved and greatly enlarged. By 
John Redman Coxe, M. D. Professor of Ma- 
teria Medica and Pharmacy in the Univer- 
sity of Pennsylvania. In 1 vol. 8vo. 
%* This new edilion has been arranged with spe- 
cial reference to the recent Pharmacopoeias, published 
in Philadelphia and New- York. 

ELLIS' MEDICAL FORMULARY. The 
Medical Formulary, being a collection of 
prescriptions derived from the writings and 
practice of many of the most eminent Phy- 
sicians in America and Europe. By Benjamin 
Ellis, M. D. 3d. edition. With Additions. 

" We would especially recommend it to our brethr in in 
distant parts of the country, whose insulated situations 
inayprevmi them from having access to the many autho- 
rities which have been consulted in arranging the mate- 
rials for this work."— Phil. Med. and Phys. Journal. 

MANUAL of MATERIA MEDICA and 
PHARMACY. By H. M. Edwards, M. D. 
and P. Vavasseur, M. D. comprising a con- 
cise Description of the Articles used in 
Medicine; their Physical and Chemical 
Properties ; the Botanical Characters of the 
Medicinal Plants; the Formula? for the Prin- 
cipal Officinal Preparations of the American, 
Parisian, Dublin, &c. Pharmacopoeias ; with 
Observations on the proper Mode of combin- 
ing and administering Remedies. Trans- 
lated from the French, with numerous Ad- 
ditions and Corrections, and adapted to the 
Practice of Medicine and to the Art of Phar- 
macy in the United States. By Joseph Tog- 
no, M. D. Member of the Philadelphia Med- 
ical Society, and E. Durand, Member of the 
Philadelphia College of Pharmacy. 

"It contains all the pharmaceutical information that 
the physician can desire, and in addition, a larger mass of 
information, in relation to the properties, &c. of the dif 
ferent articles and preparations employed in medicine 
than any of the dispensatories, and we think will entirely 
supersede all these publications in the library of the vhv 
sician." — 9m. Journ. of the Medical Sciences 
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CYCLOPiEDIA OF PRACTICAL MEDICINE. 

The want of a comprehensive work on subjects connected with 
Practical Medicine including Pathology and Pathological Anat- 
omy, is one which has long existed in this country. The Medical 
Dictionaries heretofore published, and the Systems of Medicine in 
the hands of the student, may be said, without invidiousness, to 
fall very far short of presenting the English reader with such a 
compendious survey of the actual state of British and Foreign 
dicine as is absolutely required by him. Some of them are too 
limited and too superficial in their character; others are too volu- 
minous, too intricate in their arrangement, and too indiscriminate 
Mn their contents; and all are open to the serious objection of fail- 
ing to represent the improvements and discoveries by which the 
;i scientific labors of the members of the medical profession, in vari- 
\ ous parts of the world, have been rewarded since the commence- 
ment of the present century. 

j It is the object of the Cyclopaedia op Practical Medicine to 
^supply these deficiencies, and to meet the acknowledged wants of 
the medical reader. Such ample arrangements have been made 
for effecting these important objects, as enable the Editors to lay 
before the public the nature and plan of a publication in which 
they have endeavored, by dividing the labor of a work including 
'subjects of great diversity, and all of practical importance; by 
ombining the valuable exertions of several contributors already 
mown to the medical public ; by excluding mere technical and 
r erbal explanations, and all superfluous matter ; and by avoiding 
•multiplied and injudicious divisions ; to furnish a book which will 
>e comprehensive without difTuseness, and contain an account of 
fvhatever appertains to practical medicine, unembarrassed by dis- 
quisitions and subjects extraneous to it. 

. In pursuance of this design, every thing connected with what is 
■ommonly called the Practice of Physic will be fully and clearly 
explained. The subject of Pathology will occupy particular at- 
trition, and ample information will be given with relation to Pa- 
thological Anatomy. 

•j Although the excellent works already published on the subjects 

f Materia Medica and Medical Jurisprudence can be so readily 

l.'id advantageously consulted, as to make the details of those 

Ranches of science uncalled for in the Cyclopaedia, it belongs to 

r> proposed plan to comprise such gene ral notices of the applic a- 

-ai'.d use of medicinal substances as may pe conTfrvpflg»V> 



CYCLOPAEDIA OF PRACTICAL MEDICINE. 



general account of each class into which they have been divided, 
as ot Ionics, Narcotics, &c; and to impart, under a few heads, 
as Ioxicology, Suspended Animation, &c. such information con- 
nected with Medical Jurisprudence as is more strictly practical in 
its character. r 

It is almost unnecessary to say that a work of this description 
will form a Library of Practical Medicine, and constitute a most 
desirable book of reference for the general practitioner, whose 
numerous avocations, and whose want of access to books, afford 
him little time and opportunity for the perusal of many original 
works and who is often unable to obtain the precise information 
which he requires at the exact time when he is in greatest need of it. 
The Student of Medicine, who is attending lectures, will, also, 
by means of this work, be enabled, whatever order the lecturer 
may follow, to refer, without difficulty, to each subject treated of 
in the lectures of his teacher; and it is presumed that Lecturers 
on Medicine will see the advantage of recommending to their 
pupils a work of highly respectable character, the composition of 
original writers, and which, it is hoped, will neither disappoint the 
advanced student by its brevity" and incompleteness, nor perplex 
those commencing their studies by an artificial arrangement. 

But, whilst. the Editors have felt it to be their duty to prepare a 
safe and useful book of reference and text-book, it would be doino- 
injustice to those by whose co-operation they have been honored, 
not to avow that they have also been ambitious to render the 
work acceptable and interesting to readers who have leisure and 
inclination to study what may be termed the Philosophy of Medi- 
cine: whatever is truly philosophical in medicine being also useful, 
although the application of the science to the art requires much re- 
flection and sound judgment. — For the assistance of those who desire 
to pursue a regular course of medical reading, ample directions 
twill be given when the work is completed; and for those who may 
Ibe anxious to prosecute any particular subject to a greater extent 
L'han the limits of the Cyclopaedia permit, a list will be given, in an 
llppendix, of the best works relating to each. 

The means of accomplishing an undertaking of the importance I 
of which the Editors are fully sensible, will, doubtless, be appre- 
ciated after an inspection of the list of contributors who have 
already p romised their co-opera tion. It is, of course, desirable 
tint H VrS'ttf tms kim] shouM^e eharae^-^ 
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sign, but, at the same time, as each author will, generally speak- 
ing, contribute his knowledge and his opinions on the subjects 
which have occupied his chief attention, the superiority of the 
whole performance to any thing which the mere labor of compila- 
tion could accomplish will be unquestionable. To each important 
article the name of the author will be appended. 

The acknowledged want of such a publication, already alluded 
to, and the extensive encouragement which Dictionaries of a much 
greater extent have met with in France ar 1 Germany, although 
some of them are very unequal as regards the value of different 
parts, and encumbered with much that is absolutely useless, a fiord 
sufficient reason to hope for the success of a work in which what 
is valuable will, as much as possible, be separated from what is I 
merely calculated to distract the attention, and to frustrate the 
inquiiy, of those who study the science of medicine with a . 
of regulating and improving its practice. 

In order to insure this success, it is the desire, and will be the 
endeavor, of the Editors to make the Cyclopedia of Practi 
Medicine not only obviously useful to those for whom it is more 
immediately intended, but so creditable to British Medical Science 
as to deserve and to obtain the patronage of all classes of the 
Medical Profession. 



In the American edition, all interesting details on the subjects 
of Materia Medica and Medical Jurisprudence, omitted in the 
original, will be supplied. — Much new matter in delation to Amerij 
can Surgery and Medical Practice will be introduced ; and for 
this ample materials have been promised. — Full explanations will 
be given of all medical terms, especially those which modern dis- 
coveries have introduced into the nomenclature of the science, and 
without a knowledge of which, many of the works of the present 
jday are almost unintelligible. — At the termination of each article 
[the most copious references will be given to the best writers on 
.the subject, so as to enable the student who desires it, to pursue 
his investigations with the least trouble and the greatest advan-£ 
•tage. — Finally, the whole work will be carefully revised, and such 
.additions mide as may tend to increase its value, and to render it, 
!<what it is desired it should be — A complete Library of the Medical *. 
- -arid use o, n, - .. M ■— ■ *. I 
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